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in The Truth About The Flying-Machine 


Difficulties to be Overcome--Limitations of the Air-Ship-- 
, Practical Navigation of the Air Not Yet Solved 


By C. H. Claudy 

The announcement of a prize of $100,000 
by the St. Louis Exposition, to be awarded 
the most successful air-ship or flying-ma- 
exhibited, has caused an unprece- 


Air-ships and flying-machines are, to many, 
synonymous terms, while, as a matter of 
fact, they are as widely different as sailing 
vessels and submarine boats. The air-ship, 
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ry- dented interest in the greatest of all un- like the water-ship, is a structure’ suf 
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wee dreds of inventors have been and are at ium and provided with a means of propul 
ail werk on models of various devices, many — sion, the only function of which is to move 
3 of them men who know absolutely nothing the fabric and not in any way to support 
— of physics, aerostatics or meteorology and it. Unlike the water vessel, however, the 
who are, therefore, doomed, in advance, to air-ship has only one medium in which to 
ignominious failure. Every now and then ~~ work, while the boat has two. 
some one succeeds in getting up in the air The flying-machine is a structure heavier 
a balloon and propelling it, with more or than its supporting medium and is designed 
less success, against the wind by means to support itself in the air by the exercise 
of a gasoline engine or other power source, of power generated by apparatus contained 
and the claim is then heralded forth, from in the machine. There is still a third and, 


one end of the world to the other, that the 
problem has been solved. 

This problem, however, is entirely differ- 
ent from the popular understanding of it. 


perhaps, even a fourth type of aerial vessel, 
which has, as yet, no distinctive name. For 
example, a balloon having only sufficient 
gas to balance the weight of the fabric 
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Gustave Whitehead and His Flying-Machine A Partial Success 


against the attraction of gravitation and 
depending upon its own power for propul- 


sion up into the air as well as propulsion 


forward and back. Such a machine might 
he termed a flying air-ship. The fourth 
class of aerial vessels would consist sim- 
ply of a kite-like structure and is designed 
only for short and intermittent flights. 
Such structures are usually termed aero- 
planes. This term is not distinctive, inas- 
much as all flying-machines are’ provided 
with wing-like extensions which are called 


by the same name. 

It is impossible, within reasonable limits 
of space, to attempt to describe the hun- 
dreds of individual attempts which invent- 
ors are fathering the world over. The en- 
terprise must be looked at in a general way. 
The air-ship itself is now an assured suc- 


Hoisting the Langley Machine to 
the Launching Stage 


cess. Santos Dumont, Count Zeppelin, Doc- 
tor Greyth, Mr. Lee Stevens, the Lebaudy 
brothers, and a host of others, have suc- 
cessfully navigated the air in a mechanice- 
ally propelled cigar-shaped balloon. Com- 
mercially, of course, the airship is not de- 
veloped. It is, as yet, a most expensive and 
dangerous pleasure-craft and, in proportion 
to its size, can carry less weight and pas- 
sengers than the smallest ocean-going craft. 
Whether or not it will ever become a com- 
mercial success depends almost entirely on 
the invention of a motor, the power of 
which will increase in a greater ratio than 
the weight. If it were possible, for in- 
stance, to construct an engine which would 
deliver one horsepower for every pound of 
engine, the public generally would be fly- 
ing around now in the air as do the own- 
ers of automobiles upon the ground.  In- 
ventors who are wasting time and money 
on the construction of new shapes of bal- 
leons could very much better devote their 
time and energies to the simplification of 
the gasoline motor, or the discovery of some 
new means of generating force from an 
apparatus which would weigh but a few 
pounds to the horsepower. 


The flying-machine is the most misunder- 
stood of the various factors connected with 
the problem of aerial navigation. The re- 
cent unsuccessful attempts of Prof. Langley, 
of the Smithsonian Institute, have, unfor- 
tunately, most unjustly been made a 
ject for many ridiculing remarks on the 
pessibility of mechanical flight. Both Sir 
Hiram Maxim, in 1894, and Prof. Langley, 
in 1896, demonstrated, both in theory and 
practice, the possibilities of mechanical 
flight of a fabric heavier than air. 
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Prof. Langley has spent nearly twenty 
years in the investigation of the problem, 
using the most approved scientific methods 
to determine the almost hundreds of points 
necessary to understand betore 
tempting to build a flying-machine. In 1896, 
after repeated unsuccessful trials, he sue- 
ceeded in launching a model flying-machine 
over the Potomac river, which, twice in 
succession flew over one-half a mile. This 
model was propelled by steam, and its flight 
was circumscribed by the small amount of 
boiler-water it could carry. Since that time 
Prof. Langley working upon his 
larger air-ship, in which Mr. Manly, his as- 
sistant, twice attempted flight in October 
and November of 1903. That the attempts 
were both unsuccessful might have been due 
te a hundred causes. Inasmuch as it took 
Prof. Langley fifteen years to get his model 
in running order, it means to be 
understood that because of one or two, or 
half a dozen, unsuccessful attempts with the 
larger structure, the machine or the princi- 
ple is a failure. 

Without going too much into the tech- 
nicalities of the subject, a few words may 
here serve to explain the elements of the 
principles on which the aeroplane flying- 
machine of Prof. Langley is constructed. In 
the first place, it is a well-known law of 
physics that could sufficient speed be im- 
parted to a projectile it would never fall to 
tlie ground, but would continue to circle the 
earth for an infinite period. Everyone 
knows that the harder a missile is thrown, 
the further it will go. The reason is very 
simple. Two similar bodies released from 


ever at- 


has been 


is by no 


Getting the Langley Machine over 
the Edge ofthe Launching Stage 
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Ballooning in Paris, A Popular 


Sport 
support at a given height will fall to the 
earth in the same time, regardless of 


whether one is and the 


stands on the 


moving forward 
other stationary. If a man 
top of a house and throws a stone with one 
hand and drops another with the 
other hand, the two will reach the 
earth at the same time, providing the stone 
which was thrown was projected from the 
hand in a_ horizontal direction. Another 
well-known fact which illustrates one of the 
principles of Prof. Langley’s machine is that 
a skater can propel himself over very thin 
ice, providing he goes fast enough, when 
the same ice would not support his weight 
if he were stationary. One-half an inch of 
ice might support a weight of one hundred 
and fifty pounds for perhaps one-half a 
second. If, however, that one hundred and 
fifty pounds within that one-half second can 
be distributed over twenty feet of ice, the 
weight breaking 
as if it were stationary on a piece of ice 
ten inches in thickness. To return now to 
Prof. Langley’s machine, it can be regarded 


stone 


stones 


is as secure from through 
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as a stone which is flung into the air, and 
which, by means of its propellers, keeps 
propelling itself with a force equal to the 
initial throw. The aeroplanes, wing-like 
structures, have a slight tilt from stern to 
bow, so that their action when rushing 
ugainst the air is at once similar to that of 
aw kite and to the skater who is distributing 


his weight over a large surface of ice. The 
flying-machine, which would not be sup- 


ported by its wings for more than a fraction 
of a second if stationary, by distributing its 
weight over many columns of air within a 
second, succeeds in maintaining its place 
with only a slight drop. This slight drop is 
overcome by the upward tendency of the 
entire machine by the kite-like action, 
Which, in turn, is caused by the slight up- 
ward tilt of the aeroplanes when 
against the air. 


drawn 


There is another factor which enters into 
the construction of such a 
one under discussion, which is known as 
Langley’s Law. This law is to the effect 
that within certain limits, the faster the 
flyVing-machine is being propelled through 
the air, the less power is required to main- 
tain the speed. It would be very difficult 
to demonstrate without recourse tg mathe- 


machine as the 


MECHANICS. 


matics of a puzzling and abstruse character 
the practical proof of this law. That it is 
accepted, with certain exceptions, by the 
scientitic world is due to the exhaustive 
experiments made by Prof. Langley with his 
whirling table, a device for the study of 
captive aeroplanes. 

Of course there are an immense number 
of litthe adjustments—balancing mechan- 
isins, rudders, the proper places for the pro- 


pellers, ete.—which enter largely into the 
practical side of the problem. Enough has 


been said, however, to show that the flying 
machines of Langley’s model are not built 
or launched in a hap-hazard fashion, but 
are the result of practical discoveries at the 
end of patient research. 

stated before, the air-ship 
pert of the problem of aerial navigation is 
now a practical, although not a commercial, 
The flying-machine part of the 
problem is still in the beginning of its most 
elementary experimental but inas- 
much as models heavier than air have suc- 
cessfully navigated that medium, it is 


As has been 


success. 


stage, 


viously only a question of time, of money, 
of patience and of brains, before this part 
of the problem also becomes practically suc- 
cessful. 


The Langley Machine Ready to Launch 
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Wreck of the Langley Machine, October,1903 


Whether or not any type of air-ship will 
result from present investigations, which 
will be able to carry trade or to. safely 
transport passengers, is purely a matter of 
speculation. 


PHOTOGRAPHED THE PEAKS OF THE 
ALPS FROM A BALLOON. 

A most sensational balloon ascent was 
made by Captain Spelterini of Zurich re- 
cently when he tried to cross the Alps and 
the towering peak of the Jungfrau in his 
enormous balloon “Vega.” 

The ascent was made from a_=specially- 
built platform at a station on the railway 
which ascends the Jungfrau. The big bal- 


loon which holds 56.500 cubic feet of gas 
rose successfully and passed over the 
mountain summits towards Adelboden. It 
first crossed the Jungfrau mountain to- 


then became 


was 


wards Valais, 
clouds and 


enveloped in 
threawn back towards 
Adelboden again where ao olanding was 
made. The Jungfrau is 13,671 feet 
sea level, and the balloon ascended to an 
altitude of 20,000 feet. The trip was made 
for the purpose of securing photographs of 
the Alps and, as the weather was fine for 
several hours, this object was successfully 
attained. 


above 
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FRENCH AERIAL CRAFT HAS SOME 
STRANGE NEW FEATURES. 


The “Mediterranean II.” is the name of 
the immense balloon constructed by M. 


Herve, a Frenchman, who, for many years, 


has been experimenting with aerial craft. 
M. Herve began with the first principles of 
aerial navigation, proved them to his own 
satisfaction, examined, applied and reap 
plied them until today the Mediterranean I. 
represents the results of his years of study. 
This balloon in point of 
most unique. It consists primarily of an 
enormous gas bag with dependent car- 
ringes for the aeronauts, but the amount of 
gearing and apparatus aside from these is 
astonishing. two wicker 
kets, a very large one below and a smaller one 
above, and strong 
taut rope ladders which lead on up to the 
that at all times it may be 
reached by the occupants of the baskets. 
One of the most unusual 
balloon is its enormous 
lers pitched at an 


equipment is 


There are bas- 
these are connected by 
gas bag so 
features of the 


aluminum 
angle determined 


propel- 
after 


many severe tests and several disappoint- 
ing failures. These propellers measure 23 
feet from tip to tip, but only weigh 176 
pounds, or, with the mast, transmission 


gearing and its brake, 232 pounds. They 
eonsist of two narrow blades placed one 
behind the other and joined in shutter 
fashion by small movable partitions. The 


propellers are geared to a powerful gas 
engine and, with the use of 18 horsepower, 


produce 397 pounds resistance at a ftixed 


point. The propellers may be reversed. 
But the feature of the greatest interest 
in the Mediterranean Il. is the means by 


which, when passing above the sea, she is 
held steady and at any given height as she 
moves along. This is what is termed by 
M. Herve a pneumatic rudder and consists 
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The ‘‘Mediterranean II” Sailing 
Above the Sea 

of a long drag of fabric connected with the 

gas bag of the balloon itself. 

The balloon is an enormous affair. The 
pendent apparatus measures about 25 feet 
and this, surmounted by the huge gas bag 
80 feet high, and trailing, either in the 
water or high in the air, the long snakelike 
drag, completes a conveyance unique in its 
line. 

On the opposite page (1207) is shown the 
lower part of the “Mediterranean II” in the 
big shed where it is housed. A very good 
idea of the size of the big propellers can 
be had by comparing them with the height 
of the men standing on the ground. 

“I do not believe that, without such pre- 
vious study and experience with a spherical 
balloon, a man can be capable of succeed- 
ing with an elongated dirigible balloon, 
whose handling is so much more delicate. 
Before attempting to direct an air-ship, it 
is necessary to have learned in an ordinary 
balloon the conditions of the atmospheric 
medium, to have become acquainted with 
the caprices of the wind, and to have gone 
thoroughly into the difficulties of the ballast 
problem from the triple point of view of 
starting, of equilibrium in the air, and of 
landing at the end of the trip.”—Santos 
Dumont. 


AIRSHIP CONTESTS AT ST. LOUIS. 


The much heralded airship contests at the 
St. Louis World’s Fair for a cash prize of 
$100,000 was unquestionably looked forward 
to by the public as the greatest feature of 
the Expesition. So much had been published 
during the past two years, and the ac- 
complishments of Santos Dumont, in Paris, 
and the prospect of winning an independent 
fortune, combined to raise high hopes in the 
expectations of the people. If Dumont can 
sail an airship around the top of the Eiffel 
Tower, we naturally reasoned the Yankees 
were smart enough to cover the course pre- 
scribed by the Exposition officials. As a mat- 
ter of fact, the required performance cannot 


be considered severe or unreasonable, for no 


air vehicle should expect to lay claim to 
being a practical success which could not 
earn the prize on the conditions imposed. 

A great balloon house and park were con- 
structed at a cost of many thousand dollars, 
and every facility provided for the expected 
contestants. In all parts of the country, 
local papers were telling about the wonder- 
ful airships which were ready, or almost 
completed, or to be built, and apparently 
the woods were full of inventors who had 
the vrize as good as earned. But as the 
months went by less and less was heard, and 
it was only in the last fleeting weeks of the 
Fair that a few unsatisfactory attempts to 
fly a sky-chariot were made. The mystery 
surrounding the “accident” to Santos Du- 
mont’s craft, and his sudden return to Paris 
are still unexplained. 

Baldwin’s craft (described in October 
Popular Mechanics), the California Arrow, 
made several short, circling trips over and 
about the Fair Grounds, no one of which 
showed anything very remarkable. In its 
first trip it rose successfully under the direc- 
tion of a Toledo aeronaut, A. Rey Knaben- 
shuhe, and for a time answered its helm 
nicely, but before the test was over the 
motor broke, and though the aeronaut still 
guided the airship the result was anything 
but satisfactory, the ship being carried by 
the wind eastward. After drifting over the 
city, it crossed the Mississippi river ard 
came down in a cornfield on the Illinois 
side. After another trip the airship broke 
loose while being carried back to the 
Grounds in the dark and was lost over 
night, some damage resulting. Its best 
flight was three and one-half miles, covered 
in twenty-eight minutes. In other flights it 
has traveled farther and stayed in the air 
longer, but the engine was not under contro) 
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The “Mediterranean II”—The Shed at Palavus. 
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all the time, After one flight the vessel 
landed within 100 feet of a designated point. 
Its highest speed made under control was 
but one-half the minimum speed fixed by the 
Exposition authorities in the rules 
ing the contests. 


After several flights by the Baldwin air- 


gvovern- 


ship it was announced that the great race 
would finally take place, and that several 
important entries had been made. Nothing 


further was heard about the contest by the 
outside world, however, and it now appears 
that after a rather spirited conference with 
the aeronautic officials Captain Baldwin has 
packed the “California Arrow” for shipment 
to California and has left the Fair Grounds 
himself. 

Several ascensions of the old-fashioned gas 
balloons have been made from the Grounds, 
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the necessary contestants failed to material- 
ize. 


It is evident what we Americans don't 
know about navigating the air would con- 


stitute a large able-bodied fund of negative 
information. This should not be taken to be 
an admission that we cannot build and 
navigate airships, but simply that we have 
not done so. We can do anything inventors 
of any other country can do, and we ought 
to be able to accomplish a great deal more 
than they have, because their failures and 
experiences are ours, and our inventive 
ability should be better. 

At present writing the situation of this 
country in the aerial world is simply that 
of being “not in it,” and Santos-Dumont, a 
Brazilian resident of Paris, has us beat good 
and proper. 


The Baldwin Air-Ship at the St. Louis Exposition 


but were no different from what the publie 
has been accustomed to see for years past, 
and the distance covered before the gas gave 
out was nothing unusual. 

The airship races have proved a_ colossal 
fizzle, and while the public are disappointed, 
they cannot blame the management because 


An airship from Chicago to New 
York, or San Francisco to New Orleans, 
with a dozen entries, and at least half of 
them covering the entire distance without 
“going on shore,” would be something worth 
while. But the St. Louis contest!—well, ‘t’s 
nothing of which to be proud. 


race 
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The ‘“‘Cumberland’”’— New Training Ship for 
American JacKies 


Launching the ‘‘Cumberland”’ at the Boston Navy Yard 


One of the new additions to the United 
States navy is the “Cumberland,” recently 
launched at the government navy yards at 
Boston, Mass. This vessel, which is a steel 
sailing ship with a length over all of 210 
feet 6 inéhes, draught of 16 feet 
and a displacement of 1.800 tons, 
used strictly as training 
young “jackies” how to 
shoot a gun. The only 


5 inches, 
will be 
ship to teach 
sail a ship and 
machinery on board 


The 


are four 


such as 


engines for auxiliary 


lighting and 


purposes 
hoisting, Water con 
densing. 

Accommodations have been provided for 
16 commissioned and warrant. officers 
320 enlisted 


and 
men. 


The battery consists of six 4-inch rapid- 
fire guns, four 6-pounders, two 1-pounders, 
and two Colt antomatie guns, 
The cost will be about $370,000. 


calibre 30. 


Mail in Thibet 


How the Mail Bags of the British Mission to Thibet Are Carried 
Back to India 


The bags are carried on rude ekka carts 
drawn by yaks. A British soldier is in 


command of the 
panying the carts. 


native attendants accoi- 
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Bridge Building in the Philippines 


The construction of bridges in 
the Philippines is attended with 
a good many difficulties, not the 
least being that the tall trees 
of from three to five feet in 
diameter which are used nearly 
always have bees’ nests in their 
tops and running when the 
trees fall does not save the men 
from stings. 

Moreover, the engineers and 
native workmen must be at- 
tended by soldiers to protect 
them from attacks by Moro war- 
riors. 

The trees are felled with tiny 
axes and then there is neither 
saw mill or power plant to cut 
the timber; the work is done 
with hatchets and axes. The 
huge, tough roots of the trees 
are used for pinning the logs to- 
gether, big bridges often being 
built without even an iron spike 
in the whole structure. The 
bridges are immense pyramids 
of heavy hardwood logs, with a rock filling 
for weight. Great timbers are laid across 
the supports and these are covered with a 
flooring of lumber. The bridge must be 
heavy to hold against swift currents. 


ROAD LOCOMOTIVES 


Road locomotive is the name which is 
now properly applied to the monster ma- 
chines which are the outgrowth of the little 
traction engine of a few years ago. The 
size, weight and power of the read locomo- 
tive has increased with the rapidly increas- 
ing uses to which it is now applied. 

The illustration on the front cover shows 
one of the latest types of road locomotives; 
a machine 25 feet in length, 10 feet wide 
and measuring 13 feet in height. The rear 
wheels are 96 inches diameter, 30-inch face; 
front wheels 54 inches, 14-inch face. The 
fire hox is 58 by 39 by 45 inches; 93 boiler 
tubes, 2 inches diameter, 108 inches long; 
the grate area is 15 square feet, and the en- 
tire heating surface is 508 square feet. The 
boiler pressure is 160 pounds; engine speed, 
200 revolutions per minute. The tender is of 
steel and wil! carry 520 gallons of water, 
sufficient for three hours, and 1,200 pounds 
of coal, which will run five hours on 
ordinary roads. The locomotive has a speed 


Buildine¢ a Bridge in the Philippines 


ranging from 2.64 miles to 5.69 miles per 
hour; the speed being regulated through 
gearing. 

This machine is capable of drawing from 
40 to 50 tons up grades from 5 to 10 per 
cent. The levers are all placed on one side 
for easy control from the engineer's seat. 

When the good roads movement has se- 
cured really good roads throughout the coun- 
try, the movement of farm produce in wagon 
trains drawn by road locomotives will be a 
common sight, and will enable the farmer 
to choose his line for shipment of freight 
without regard to his nearest railroad sta- 
tion. 


POPULAR MECHANICS INDEX 1904. 


A complete index to articles which have 
appeared in this magazine during 1904 is 
now ready and will be mailed free on re- 
quest to all who desire to bind their volume. 

BOUND VOLUMES OF POPULAR 
MECHANICS. 

A limited number of bound volumes of 
Popular Mechanics, with index, for 1904 can 
be purchased of the publishers. The books 
are substantially bound with leather back. 
Price $3, express charges prepaid. 
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Meteor Auto, a French Amusement 


A French pleasure resort has 
installed the thrilling 
loop-the-loop device of any yet 
in operation. The apparatus is 
not so far open to the use of 
the public, which is continually 
demanding madder_ sensations, 
but, strangely enough, a woman, 
Madame Mauricia de Tiers, takes 
the seemingly perilous flight 
night after night, the 
sight comes near affording sen- 
sation enough for even the most 
daring. The apparatus would, 
of course, perform the same 
wonderful feat without an oe- 
cupant for the little carriage 
which makes the journey, but 
the insatiable public demands 
that a human being shall take 
the ride with all its risks, 
though the occupant in nowise 
controls the vehicle. 

At the beginning of the dar- 
ing feat Madame de Tiers seats 
herself in the little carriage, 
which weighs about 882 pounds 
and is shaped much like an 


ordinary automobile. It is 3 The Meteor Autoe-A French Loop-the- 


feet 3 inches wide and 5 feet 2 
inches long. The under side of 
this vehicle is provided with rollers, as 
shown in the cut, which hold the car on 
the rails of the track on which it 
travels. The start is made on a 45- 
degree incline, which, at a height of 42% 
feet above the ground, terminates in an are 
of a circle, around which the vehicle dashes 
at a rate of nearly 40 miles an hour, and 
with a slight backward motion is carried by 
its momentum out across 33 feet of space, 
with wheels revolving, and is thus turned 
completely over and_= strikes a_ second 
incline, where the vehicle continues its 
course until terra firma is again reached. 
Fig. 1 shows the occupant on this second de- 
clivity as she always appears after the mad 
ride, smiling, serene, seemingly wholly un- 
affected by the perils through which she has 
jvst passed. The large view is from an in- 
stantaneous photograph made for La 
Nature. 

The steering wheel on the auto does not 
guide the vehicle’s movements, but is only 
for effect. 


Loop and Leap-the-Gap Device 


PORTABLE FLOATING DOCK FOR BALTIC 
FLEET. 


A floating workshop is considered indis- 
pensable to the operations of a modern bat- 
tle fleet, but Admiral Rozhdestvensky has 
improved on this, and expects to be able to 
take a dock with the Baltic fleet out to the 
Far East. The admiral has given orders 
for a floating dock consisting of small sec- 
tiens to be built at Odessa with the utmost 
dispatch. There are to be eighty separate 
sections, which can be connected up so as 
to form a dock of different lifting capaci- 
ties, with a depth over the keel blocks of 
from 26 feet to 27 feet. This would enable 
the dock to lift the cruisers of the squadron, 
although it would not admit some of the 
battleships which have mean draughts of 
from 26 feet to 29 feet. But as the dock 
is being built at Odessa, it is evidently in- 
tended to send it away by the cruiser de- 
tachment, which will go east by the Suez 
Canal. 
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Sunken Treasure of Old Spanish Galleons 
to be Raised by Compressed Air 


The sunken treasure ships of Spain are into the bay. The ships are supposed to 
aut last to yield their secrets and their treas coutain $140,000,000 of 


treasure, but all ef 
ure to the wondering eyes of men. For a forts Dy 


divers to recover it: hitherto have 
period of 200 years they have rested under been fruitless because of the sand which 
90 feet of water on the bed of the Bay of prevented them seeing anything at that 
Vigo, half buried by shifting clouds of sand = depth. 


peured upon them by two rivers which flow Cavaliere Pino, a Spaniard, as his name 


Fig 1—Water Telescope. “ig. 3—Compressed Air 
Fig. 2—Guns Raised by Apparatus “ig Framework of 
“ig. S—Inflating the 


Elevator, 
Elevator, 
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indicates, has invented an apparatus by 
which the recovering of the sunken treasure 
is now assured. It consists of a water-tele- 
scope, the like of which was never before 
used for wreck-raising purposes. From a 
steel platform buoyed up by a mass of cork 
depends 2 strong steel tube large enough for 
a man to descend its full length on the 
steps within. The bottom of the tube is 
open and through it plays a strong current 
of compressed air to keep out the water. 
At the lower end of the tube is a huge 
camera having 12 powerful lenses which 
were specially constructed by Saint Goubin 
of Paris, and through which the man within 
the tube can view the wreckage to his 
heart’s content and the tube can be slowly 
moved so that he can handle and examine 
any particular object (Fig. 1). 

The tube, which is now in the course of 
construction, will be telescopic and capable 
of being elongated to meet the requirements 
of depth. It will be built in watertight 
compartments, lit by electric lamps and 
communication with the surface will be 
by telephone. 

The Spaniard’s method of raising wreck- 
age is quite as unique and ingenious as his 
hydroscope. In Fig. 4 is shown the frame- 
work on which large flexible bags fre ar- 
ranged and connected to the special plat- 
forms of the framework. In operation this 
apparatus is attached to the object or ob- 
jects to be raised and compressed air is 
pumped into the bags until the air pressure 
overcomes the resistance of the water and 
of the object and the compressed air eleva- 
tor rises to the surface with its load, as in 
Fig. 3, where it is bringing up old guns. 
The guns so raised are shown at Fig. 2, 
and at Fig. 5 is shown the method of in- 
flating the bags. 

UNITED STATES BATTLESHIPS NOW 
UNDER CONSTRUCTION 


The two battleships “Connecticut” and 
“Louisiana” recently launched, each of 
16,000 tons displacement, will be among the 
most powerful battleships in the world. Be- 
sides these the government now has under 
construction eight large armored cruisers, 
two of 14,500 tons, three of 14,000 tons, and 
three of 18,600 tons and eight other battle- 
ships, three of 15,000 tons, two of 14,600 
tons, two of 13,000 tons and one of 12,500 
tons. _If all these are in commission by 
1908 we will have 24 battleships and 10 
armored cruisers in our navy. 


WIRE ROPE MADE BY THE ROMANS 1,800 
YEARS AGO. 


Nearly 2,000 years ago the Romans knew 
how to manufacture wire rope which closely 
resembled the wire rope in use at the pres 
ent day. This astonishing fact was brought 
to light by the recent discovery of a coil of 
wire rope in the ruins of Pompeii. The 
rope is about 15 feet long and 1 inch in 
circumference. It is made of bronze wire 


Coil of Wire Rope, 1,825 Years Old 


and consists of three strands of spirally con- 
nected wire, each strand being made of 15 
wires twisted together. A most interesting 
fact is that the rope is stranded in accord- 
ance with lang lay, which is in general 
use today. 

It is believed that the rope was used as a 
crane rope, for pieces of cranes were found 
also. These cranes, it is generally believed, 
were worked by slaves who were placed in- 
side a large drum, which was turned in a 
tread-mill fashion and thus worked the 
small drum around which the rope was 
found. 

Pompeii was buried in A. D. 79, about 
1,825 years ago. The coil of rope is new 
in the Musio Barbonico at Naples. 


At an expense of $30,000 the Pullman 
Company will establish laundries, where at 
the end of a run all its employes may have 
their clothes cleaned at the expense of the 
company.. Each of thousands of employes 
will be given three complete uniforms. 
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Forecasting Ship Speed and Action 


How the 


Government Determines Precisely What a Great 


Battleship Will Do Before Even the Heel is Laid 


There is at the Washington Navy Yard a 
peculiar and interesting factory, the like of 
which is not found elsewhere in this coun- 
try. It is a boat building factory, but the 
boats are not used for carrying people or 
things, nor are they toys. They are war- 
ships in miniature, the unequipped hulls, 
known as ship-models. When the govern- 
ment desires a new warship, and Congress 
makes the necessary appropriation for it, the 
Construction Department of the Navy makes 


These trials may prove satisfactory at first 
tests, but if not so the model's are 
changed until better results are secured. 
The model making factory is a large build- 
ing situated near the model testing tank, 
the Potomac River, and contains 
a number of electric motors that do all the 
power work, except in one particular, the 
use of hydraulic pressure for putting to 
gether wooden “blocks of shape” 


lines 


close to 


blocks 


from which an initial model is made. 


These 


< 


Testing Tank With Model Going at Four Knots an Hour, or 
One-Fourth Ship Speed 


the detailed plans in drawings giving every 


portion of the proposed vessel. This is done 


for two purposes—for furnishing working 
plans for contractors or government em- 


ployed workmen, and for guides in making 
a model of the ship. The Department de- 
sires to know as far as possible what the 
speed and action of the designed ship will 
be at sea; and to find this a model of the 
vessel is constructed, run through the water 
of the testing tank and its actions noted. 


blocks are worked down to conforma to the 
drawn ship plans, until an approximate 
hull-frame is obtained; over this, small half 
round strips, making a corrugated appear- 
ance, are placed, and then plaster of Paris 
is put on and manipulated until the surface 
lines laid down in the plans are obtained. 
After the bottom of the initial model is 
smoothed down it is taken to a reciprocat- 
ing lathe, a machine about 40 feet long, op 
erated by means of eight 5-horsepower 
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Side View of Model ‘‘Under Full Steam” 


electric motors, and consisting principally of 
saws, planes and a guiding arm mounted on 
sliding carriages. While the first 
being made, a second, the real representation 
of the big ship, is in part constructed; thick 
strips of planking about three inches wide 
are glued together forming a rough shape 
of the true model needed. The initial model 
is now placed on the lower platform of the 
reciprocating machine and the true, model 
placed above where it can be engaged by 
the shaping tools. When the machinery is 
set in motion the guiding arm, having at 
its end a concave metal block, follows the 
shape of the under model, and reciprocating 
saws cut to depths representing the lat- 
ter’s shape in the upper one. The model 
is now automatically planed down to the 
saw-cut shape, and is then worked over 
from measurements with hand tools until all 


model is 


the lines of the drawn plans are justified. 


Now the embryo ship is painted, weighed, 
furnished with mechanical attachments 
and taken to the model testing tank to prove 
its fitness for the work desired. The tank 
is ina brick building 500 feet long by about 
50 feet wide. On both sides of this there is 
a railed track, extending nearly the whole 
length of the structure, upon which runs 
a towing-carriage; this spans the tank and 
is operated by 
motors, 


means of direct-connected 


each of 50-horsepower, one being 
earried on each of the four carriage trucks. 
The power required is obtained from a sep 
arate electric plant in the Navy Yard, which 
also runs the model making shop. 

The model, usually about 20 feet in 
length, is put into the water directly beneath 
the towing carriage, to which it is movably 
attached by metal arms arranged at bow 


and stern. The model is also electrically 
connected with the carriage, which carries 
chronographic apparatus for measuring 
speed and force expended; also recording ac- 
tion of the miniature ship of war. 

Models are tested at various speeds and 
these differ according to ship lines and 
amount of resistance against the water. The 
speed runs as high as six knots, correspond- 
ing to 27 knots for the ship at sea; but the 
average is about four knots, about one- 
fourth of the speed of the ship. The car- 
riage runs very smoothly and can be speed- 
ed if necessary at the rate of 20 knots per 
hour. 

The value of the information obtained by 
the Government from model testing more 
than offsets the considerable expense thus 
incurred. By this work the Navy Depart- 
ment not only secures an excellent idea of 
the capabilities of the proposed new ship, 
but it can use this data to advantage in mak- 
ing contracts with ship builders in the par- 
ticular of required speed, ete. And with the 
builder there is no guess work; with the ship 
plans drawn to the smallest detail, and, if 
corrected from model tests, he 
follows instructions, and is carefully fol- 
lowed in his operations by the Government's 
expert who keeps track of every particular 
of the work. 


necessary, 


The only woman “sword fisher” known, is 
Mrs. Jno. Latham, of Noank, Conn., where 
she and her husband reside during the win- 
ter months. She saved the life of her hus- 
band recently when attacked by a monster 
sword fish. The Lathams have a_ sloop 
which is used for sword fishing only. 
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Liquid Fuel Pumped to Battleship While 
in Motion 


Pumping Oil to a Battleship While in Motion 


The English navy has been experiment- 
ing with oiling battleships while they are 
still maintaining their maximum speed. The 
tests were very satisfactory, indeed. 

The battleship took the oil vessel in tow 
with wire hawser. From 
lighter wire suspended 200 yards of 
6-inch wire hose fastened to the wire every 
six feet. The was fixed to the net 
shelf and then taken to the connection on 
the ship’s side. The battleships “Hannibal” 
and “Mars,” with which the experiment was 
tried, each carry 190 tons of liquid fuel, 


was 


hose 


$10,000 FOR WINNER OF OCEAN RACE. 
soon to be a race across” the 
Atlantic between motor launches, and the 
winner (if he succeeds in getting across 
alive) will receive a prize of $10,000 which 
has been offered by M. Charley, a_ rich 
French sportsman. The contesting launches 
will be 65 feet or less in length and driven 
by gasoline engines. The Shipping World, 
London, says: 

“M. Charley, in response to a wager from 
America, will himself compete with a 65- 
foot boat. It is interesting to note that Mr. 
Edge is experiencing in his 65-foot cruiser 
the same trouble as has been met in using 
turbines for naval propulsion. Like the tur 
bine, the internal combustion engine must 
be driven at full work satisfac- 


There is 


power to 


and this amount was pumped in six hours, 
the speed of the retarded but 
Another great this 
arrangement is that it any 
and all kinds of weather. 

The German fleet 


creasing 


vessel being 


one knot. advantage of 


ean be used in 


is resorting to oil in in 


degree for firing purposes, it is 


stated. All German battleships burn both 
oil and coal, and several oil-tank vessels 
have been ordered constructed for the use 


of the fleet, as their use is said to greatly 
facilitate filling the tanks, 
and to be more cleanly than coal bunkers 


war vessels’ oil 


torily. 
boat 


gines. 


The consequence is that Mr. 
Will have three shafts and 

The two outside shafts will each be 
provided with a 150 horsepower engine, and 
the center one will be driven by a 40 horse- 
power oil engine. The idea is that only the 
smitll engine should be used for slow speeds 


three en 


or going alongside, whilst for full speed the 
two would and for 
burst all three would be in 
operation. — It rather a tall order to 
start off Athintiec in 65-foot 
motor boat: of course the boats which have 
entered are not the freaks which 
eame across the Channel a short time ago: 
but I should at any rate like to feel 
that, in the event of the engine stopping, 
the boat could be kept going along with a 
mast and sail.’ 


larger engines 


an extra fast 


be used, 


SeCCLIS 


across) the 


racing 


sure 
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INSTRUMENT PHOTOGRAPHS THE IN- 
TERIOR OF THE HUMAN EYE. 
Treatment of diseases of the human eye 
wiil be greatly facilitated by an instrument 
lately invented by Dr. Walther Thorner of 
the University Eye Clinic at the Royal 


A Photograph Made With the New 
Instrument 


Charité, in Berlin, by means of which good 
photographs may be secured of the inte- 
rior of the human eye. Hitherto this had 
been impossible because of the difficulty in 
sufficiently illuminating the interior of the 
eye, the strong light and the duration of the 
exposure not being endurable by the pa- 
tient. All observations of this part of the 
eye were made by looking at it through the 
ophthalmoscope, invented by Helmholtz in 
1850. 

The new instrument is a material 
provement of the ophthalmoscope. 


im- 
It was 


Photographing the Background Of 
the Eye 


POPULAR MECHANICS, 


first used in photographing the eyes of cats 
and then improved and reinforced until 
adapted to the much darker interior of the 
human eye. By employing a soft light the 
eye is first focussed so that its back is 
clearly imaged on a_ photographic plate. 
With the plate in, pressure on a special lever 
opens the camera and an electric spark gen- 
erated in a storage batiery ignites a flash- 
light composition, thus lighting up the back- 
ground of the eye so that a good image is 
produced on the plate. 

The new instrument means that diseases 
encroaching upon the eye may be watched 
in each stage, that the progress of the dis- 
ease and the success or non-success of the 
treatment will be apparent at any and all 
times, and that physical differences in eyes 
will be plainly put before the oculist, who 
will thus be enabled to profit mankind by 
his observations. Any separate part of the 
interior of the eve may be photographed by 
the new apparatus. 

AMERICAN-BUILT SUBMARINE BOATS 

FOR JAPAN. 


Five submarine boats, superior to those 
owned by any other nation, are now being 
built in this country for the government of 
Japan, though nominally, for the sake of 
neutrality, they are being built for the Hol- 
land Submarine Boat company. 

The boats are 58 feet 9 inches from stem 
to stern, with an extreme width of 11 feet, 
and have a guaranteed speed of from eight 
to ten knots. They have a number of fea- 
tures which make them decidedly superior 
to any others of these craft now in exist- 
ence. They are built of the best steel, rein- 
forced amidships by 10-foot strips of Tobin 
bronze plates half an inch thick, making 
them far less vulnerable if sighted by the 
enemy when on the surface. They are 
equipped with bilge keels, which makes it 
possible for them to make long voyages and 
to accompany a fleet to sea without a tow. 
The “Moceasin” and the “Adder,” the two 
finest submarine boats in the United States 
navy have a maximum speed of six knots: 
the new boats for Japan not only have a 
higher speed, but can maintain it at a depth 
of 120 feet. Few submarines formerly con- 
structed often dive deeper than 40 feet. 
The greater speed involves a secret method 
of using both electricity and gasoline for 
motor powers, while diving rudders of secret 
design secure the greater powers of sub- 
mersion. 
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Aerial Transportation 


How the Telpherage System Economizes for the Manufact- 
urer--Some Startling Facts and Figures 


The word telpherage, which is derived operation of the rest of the . modernly 
from two Greek words meaning far and to equipped factory, is reduced to its proper 
carry, has assumed a meaning not included = ratio and fits into the system as nicely as 
in those two words since it has become a the cogs of one wheel engage those of an- 
great, though not widely recognized factor other. Over a distance of 1,000 feet of 
in industrial economics. No other word telpher way, a single telpherman with one 
comes nearer being synonymous with machine and an assistant can convey 250 
economy than does the word telpherage. It tons per day and should the system be out 
means economy of time, economy of labor, of commission for even an hour, the plant 
economy of money. And yet, embracing during that time is a non-consumer except 
all these advantages—considerations the in interest charges. 

American manufacturer is eternally striv- Telpherage is best adapted to the action 


ing for—this wonderfully effective electrical of the direct current as it is included in 


This load, with the five men ifted 50 feet and conveyed 1,000 feet, 
showing massiveness of construction of the conveying and hoisting 
machinery, method of electrical control and brake wheel 


agent is little appreciated by those it is the “intermittent control” type of electric 


calculated to most benefit. propulsion. 
Perhaps the greatest claim that can be The telpher line consists of tracks of 
made for telpherage is that while yet em- solid steel or steel cable built, usually, 20 


bracing these three great economies, it is feet or more above the ground. Where 
perfectly flexible, can be adapted to the cables are used they are supported every 


most discouraging conditions without dim- 100 feet by means of poles or structures, if 
inution of its efficiency. If the route of the it is convenient to erect them, and with a 
telpher way is rough, and many obstrue- solid track the supports are placed at from 
tions have been encountered in its construe- 16 to 20 feet apart. A telpherage plant 


tion this does not affect traffic on the aerial usually consists of one or more telphers 
line when once it is installed. With its use with or without trailers, but generally in 
the bags, boxes, bales, or barrels which combination with an electric hoist for lift- 
once consumed an amount of time, money ing and depositing the load: a single or 
and labor, disproportionate to the rapid double trolley wire above the track for 


| 
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conducting power to the telpher and hoist; 
one or more buckets or carriers for each 
telpher and the controlling con- 
veniently located. The material to be ear- 
ried is suspended underneath the track and 
the carrier may be a large cage of any kind, 
or a truck with wheels for rolling it around 
on the floor. In long spans over river gul- 
lies, Canals, railway tracks, ete., steel cable 


switches, 


is invariably used instead of the steel 
track. When this is the case C-shaped 
wrought-iron hangers, having an upper 


supported every 15 to 25 feet, and the trol- 
ley wire, which is above the tracks on the 
outside, is inclosed in a conduit to guard 
against fire and runs alongside the track 
on the inside. 

The telpher is, in other terms, an electric 
locomotive of 


the very simplest construe- 
tion. If the load is of such nature that 
all its weight is pendant from one point 


as in conveying coal, a follow wheel is at- 
tached to the telpher frame and for distrib- 
uted loads a two-wheel trailer is attached 


Taking 
In unloading, the material is 


freight from or lowering 
sonable distance 
speed of travel, 
tide 
from barges or 
replaces sixteen 


Load, 6.000 


srasp on a stout suspension 
lower clutch on a 3-foot 


and a 
beveled shield into 


cable 


Which the running cable is sunk, support 
the running cable between posts. This 


tightens the suspension cable so that exces- 
sive sagging of the running cable under a 
load is prevented and maintains the 
latter at a slight elevation so that the track 
is level when the telpher crosses the shields. 

This suspension is used in all eable in- 
stallations and over rivers oft-times triple 
or quadruple suspensions are required and 
high structural steel towers at either shore 


also 


provide the necessary suspension dip. The 
tracks inside buildiuzs solid steel, 


to the 
raised and 
pounds; 
1,000 feet per 
Track can be extended so as to 
floats In one 


side ports of a steamboat. 
then conveyed any rea- 
speed of hoisting, 60 feet; 
minute Independent of fall of 
take load directly to or 
ielpherage installation one man 


by «a connecting rod. The trailer is always 


used where a telpherman travels with the 
load. 

The hoist is suspended below the tel- 
pher, or sometimes from a trailer drawn 


by the telpher. Special attention has been 
paid in the later designs of hoists to use 
as little headroom as possible. Formerly 
the telpher and hoist were combined, but 
experience has shown that it is better to 
make the telpher and hoist two separate 
pieces of apparatus. It is composed of a 
double gear, a worm and drum, and comes 
very near being a direct-connected appli- 
ance when in position on the telpher. 
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There are three types of telpherage—au- 
tomatic, semi-automatic and non-automatic. 
In automatic control of telpherage it is pos- 
sible for the operator to start the machine 
by means of its controller located at some 
fixed point and it will whizz along its track 
to the other end, automatically deposit its 
load, reverse its direction and return for 
another load. This is accomplished by the 
use of an electrically-operated switch work- 
ing in conjunction with the controller. la 
ordinary e’eetric railway practice four wires 
are required in reversing each motor, but 
only two trolley wires are used in the en- 
tire operation described above. In the 
method of hoist operation each machine is 
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The motor would be reversed by the cut-off, 
of course, but all that is necessary, should 
the operator wish the load to higher, 
is simply to turn on the power again and 
again cut off. and when the power is again 


turned on the elevating is resumed. This 
method is also used in operating the tel- 


pher and in the 
telpherage. 

The semi-automatic line may be controlled 
by a man in a small house on the trestle, 
who, when the bucket is filled, on 
his hoist switch, and when the load is at 
the height desired opens the telpher switch 
and the machine runs down the line. 
times such 


control of semi-automatic 


throws 


lines are automatic after the 


The telpher crosses the river 


enters the mill 
supplied with a smal! cylinder switch which 
a solenoid, working against a spring, ma- 
nipulates. In lifting a load power is  in- 
fused through a stationary switch located 


at any point on the line, thus energizing 
the solenoid of the automatic switch and 


putting a tension on the spring. The sole- 
noid is then de-energized, and the released 
spring rotates a cylinder which changes the 
various connections and so reverses the mo- 
tor. The operator can cut off the power 
at any point in the hoisting and so stop 
the load, for all breaking of the current 
is done at the stationary controller and 
never at the cylinder switch on the hoist. 


feet 
ut the 


above it, on a 
third floor 


steel bridge, and 

hoisting is accomplished, the telpher being 
started by the hoist clutch contact opening 
the switch, after which the 
working is as previously described, 
operator can stop the load at any point, 
and if an automatic device for dumping 
is supplied the load is dumped there. 

Of the three types of telpherage, how- 
ever, the non-automatie, where the telpher- 
man travels with his load, controlling 
every movement of the machine is much 
more commonly employed. In such case 
the telpherman may be his own loader, un- 
loader, hoister, conveyor and depositor at 
one or many points along a line, and can 


automatic 
The 
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keep intelligent account of his receipts and 
deliveries. Mr. C. J. Messer of the United 
Telpherage Company, describes such a tel- 
pherage installation in New England, 
where cases of goods are carried between 
two buildings 1,200 feet apart. A pendant 
attachment permits the telpherman to lower 
himself 40 feet inside the building. Trap 
doors in floors permit his loading or un- 


Grades are easily surmounted, the highest 
grade met in actual practice thus far being 
a 12 per cent rise. To carry half a ton 
on a level track at a speed of six miles per 
hour, much iess than a horsepower of en- 
ergy, including all losses, the actual figures 
being one-sixth horsepower, is required. 
This amount increases considerably with 
grades, and on very steep grades gears are 
used to avoid employing 
very heavy motors. The 


number of telphers used may 
be increased indefinitely up 
to the full number the tracks 
will hold. 

At Milton, Mass., there was 
recently installed a_telpher- 
age line a sixth of a mile 
long for conveying material 
from ai railway storehouse 
to a mill. Before the telpher 
line was in operation all the 
raw stock had been trucked 
by teams to the works over 
a long, circuitous route and 
yas then carried by eleva- 
tors to an upper floor of the 
mill. This involved a great 
deal of labor as well as a 
large number of teams and 
much time. The new tel- 
pherage plant takes the loads 
directly from the top floor of 
the railway storehouse and 
conveys them by the shortest 
possible route to the third 
floor of the mill. 

The construction of this 
line involved some very diffi- 
eult engineering. The only 


The telpher with its load rounding a difficult curve. 


loading at any particular floor. If out of 
doors he loads and unloads from projecting 
platforms at each floor of the building. 
This transportation formerly kept three 
teams, and two men with each team em- 
ployed. The cases were conveyed from the 
ground floor to the place required by ele- 
vator, each round trip requiring 20 min- 
utes. The telpherman’s trip takes but one 
minute, 

In regular service the speed of the tel- 
pher varies from 300 to 800 feet per 
minute up to 20 miles per hour, or 
even more, when required. The slower 
speeds -are used when the lines are 
short and where there are many curves, 
particularly for factory and foundry work. 


piece of level ground on the 
whole route was 60 feet be- 
youd the storehouse. The 
track then turns a 90° curve of 40-foot 
radius and passes along the side of a rocky, 
precipitous cliff at the foot of which is a 
swift running river. On the rocky ledge of 
the river bank it turns another 90° curve, 
this one of 20-foot radius, passing over the 
roof of a house in turning the curve. The 
track then crosses the river, 50 feet above 
it, on a steel bridge, and enters the mill 
at the third floor. The construction of the 
steel bridge over the river presented the 
most difficult conditions. 

On the level ground the track is sup- 
ported by A bents 35 feet above the ground, 
resting on concrete foundations. Along 
the rocky cliffs huge supports of Georgia 
pine 14 inches square and from 30 to 40 
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feet long were used, the 
foundations for which were 
cut out of the slanting side 
of the solid rock. These sup- 
ports are braced by heavy 
timbers in the shape of a 
figure 4, also anchored back 
in the solid rock. A _ single 
one of these posts weighs 
over a ton and a half. The 
steel bridge which spans 
the river carrying the track 
beneath it rests at one end 
on a tower supported by con- 
crete foundation piers. The 
distance from this tower to 
the wall of the mill is 80 feet. 

The telpher, or electric lo- 
comotive in this plant, runs 
on top of the single overhead 
rail and is controlled by an 
operator, seated in an en- 
closed cab which sus- 
pended from the telpher di- 
rectly underneath the track. 
The operator has his con- 
troller, which is exactly like 
the ordinary trolley car con- 
troller described in the Octo- 
ber Popular Mechanics, at 
one hand, and at the other 
hand is a powerful brake wheel, which ap- 
plies the brakes simultaneously to the 
telpher and all of the trailers which carry 
the trucks so suspended beneath them, so 
the whole train can be stopped within its 
own length. Current is supplied to the tel- 
pher through trolley wires, being taken off 
by a trolley pole. 

At the storehouse bags of raw material 
weighing 200 pounds each are loaded on 
trucks of 2,000 pounds capacity. The 
weight of the machine is 4,600 pounds, and 
with the three loaded trucks, the total mov- 
ing load on the structure is 12,000 pounds 
suspended 50 feet in the air along the 
rocky cliff and over the water. The train 
is 30 feet long and the average speed is 
about 700 feet per minute. 

The loaded trucks are pushed underneath 
the machine and the hooks attached. The 
operator raises the trucks several inches 
clear of the floor, then starts the telpher 
with its load of three trucks of 2,000 
pounds each, and in three-quarters of a 
minute has passed by the precipitous cliff 
and across the river, and has landed his 
load of 6,000 pounds(three tons)on the third 
floor of the mill. The three loaded trucks 


+ 


Along the side of a rocky, precipitous cliff, at the foot of 


which is a swift river. 


are unhooked from the machine and pushed 
out of the way and three empty ones are 
hooked on in their place in less than a 
minute’s time, and the operator is on his 
way back to the storehouse, where three 
more loaded trucks are awaiting him. The 
round trip has not taken three minutes, 

By the use of this telpherway one man 
at $2.00 per day does in a day as much work 
as was formerly done by many men and 
teams. The cost of the power consumed 
by the telpher in operation for 10 hours 
does not amount to $1.00. Up to a 12-horse- 
power requirement, a gas engine consum- 
ing a few cents’ worth of fuel per hour 
and a direct-connected generator will suf- 
fice for ordinary telpherage installations. 

Mr. Messer describes conditions which 
have come under his immediate observa- 
tion, and which telpherage is designed to 
economically replace. He says: 

“Recently I stood forty minutes to ob- 
serve the movement of five cases of fin- 
ished cloth from a packing-room to a store- 
house. In the operation six men and two 
horses were employed. Three men ended 
the cases upon a truck and wheeled them 
to the elevator; then a drop was made to 
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the ground floor. The 
five men was used in getting the 
from the elevator to the platform 
dray. <A driver handled the ribbons while 
the load was moving the 600 feet to the 
storehouse, the five lumpers being part 
of the load; then, at the other end of the 
line, the six men were required in the 
unloading of the dray and the conveying 
to another elevator, which in two 
took the material to the second story of 
the storehouse, where men, not accounted 
for in the illustration, loaded it again and 
wheeled it to its resting-place. 

“It was rather a singular analogy that 
inside the buildings of the various depart- 
ments of the manufacturing plant expen- 
sive machinery was being driven to its ut- 
most capacity that the cost of production 
should be reduced, while here was at least 


combined effort of 
cases 


of a 


loads 


240 minutes of manual and animal labor 
expended in a simple problem of convey- 
ing. The cost of this operation, not includ- 
ing time of horse, interest on horse, wagon, 
harness, etc., was at least 60 cents. 

“I will tell you what that 240 minutes 
was worth to the manager of that manu- 


facturing plant and to his stockholders, if 
an equally careful surveillance had been ex- 
ercised in indoor and out-of-door economics. 
“Fifty cases of the same weight could 
have been transported between the same 
discharging and receiving points, the en- 
ergy employed being a telpher outfit, a tel- 
pherman and a helper, and the entire cost, 
reckoning interest on plant, depreciation, 
power and wages, would be less than $1. 
1 would like some mathematician to figure 
the loss in capital energy by reason of the 
cited carelessness on the transportation side 
of production.” 
In decided contrast to 
presents another picture: 
“A 10-horsepower gas engine is furnish- 
ing electric power for the lifting of a 5,000- 
pound telpherage load at a speed of 60 
feet per minute, and a horizontal run at 
n rate of 1,000 feet per minute, at an ex- 
pense of 30 pounds of coal per lifting horse- 
power hour, and 12 pounds for the horizontal 
horsepower hour. During a recent test of 
eight and one-half hours’ continual running 
in a ten-hour day, one-twelfth of the ttme 
was occupied in the lift, ten-twelfths in 
the horizontal run and a twelfth was lost 
in the changing of loads. The average per 
hour consumption of coal in the horse- 
power working hours involved in the prob- 
lem was 13 7-10 pounds, or an actual power 
expense of 30 cents for the day’s work.” 
In addition to the telpher lines we have 


this Mr. Messer 
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already described there is what is called, 
technically, a space-covering track. It is a 
section of track placed between two side 
tracks, much in the way of a crane, except 
that the telpher passes upon the side rails 


across this immovable track to the other 


side. This enables goods to be raised from 
any portion of a floor or yard without 


switches or a multiplicity of tracks. 

No other form of freight transportation 
is of more practical value to the manufac- 
turer than this, which no known power 
save electricity could have made possible. 

OPENED A BANK VAULT BY ELEC- 
TRICITY. 

The combination of the vault of the 
Frenklin Savings Bank, in Boston, refused to 
work a short time ago, and when every 
other means failed electricity was resorted 
to. The electrical experts were provided 
with a detailed plan of the bank and began 
operations during the night. 

They made an electrical connection be- 
tween a carbon and the wires of the power 
company outside the bui.ding, and with a 


1,500-ampere current began to melt a hole 
through the door. The electricians were 


obliged to wear thick dark glasses because 
of the intense light made by the white hot 
carbon. Inside two and one-half hours a 
hole had been bored through the two and 
one-half inches of iron, when operations 
were suspended. Next morning the edge of 
a bolt on the inner surface of the door was 
chipped off by steel instruments and the 
door at last swung open. 


LATEST FOOTBALL ARMOR. 


Much like a knight of old now = sallies 
forth the footbali player to battle for his 
college colors. The lat- 
est in this line is a 
pitent football pants and 
suit. The garment is 
padded with felt at all 
points where protection 
is most needed. There 
are five grades ranging 
from army duck to ex- 
pensive moleskin of the 
best quality obtainable. 
The pants and jacket are 
connected by an elastic belt which permits 
of free movement of the body. The pads 
have a great advantage over the old style 
which had a tendency to move out of place 
just when they were most needed. 


| 
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Bucket Tramway in Mountains of Washington 


Unique Conveyor a Mile 


Long--Descends 1,700 Feet--Is 


Self-Propelling 


If some of the wheat grown in our great 
western tields could tell the story of its 
journey from the field across the country, 
through the vortex of the Chicago market 
and on across the ocean to the masses in 
Europe whose food supply annually depends 
on the American product, no doubt some 
strange methods of transportation would go 
ou record, but no chapter would be stranger 
than the method by which it was conveyed 
from the big warehouses built at the top of 
river bluffs down those bluffs to the vessels 
waiting below. 

When one thinks of the enormous product, 
the words “bucket tramway” convey an idea 
of an apparatus wholly inadequate to handle 
any great proportion of that product, and 
vet, far from being an insignificant appara- 
tus, along the river bluffs of the great North 
west these bucket tramways convey hun- 
dreds of thousands of bushels of wheat 
every grain season, saving the farmers 
far around miles of hauling over rugged 
roads and rolling country. 

One of these tramways is in operation at 
Wawawai, Washington, on the Snake river, 
carrying great quantities of grain down the 
steep bluffs of that river, a distance of 5,150 
feet, from an altitude of 1,700 feet, to the 
warehouse and the steamers at the foot of 
the bluff. 

Two immense warehouses were construct- 
ed, one at the top of the bluff and one on 
the bank of the stream, and between these 
operates the tramway. It consists of a 
strong steel wire cable, capable of support 
ing a very heavy strain. This endless cable 
is nearly two miles long, and is supported 
at frequent intervals, each support having 
a lubricated iron pulley, over which the 
cnble runs. Strung along the cable at inter- 
vening distances of 80 feet are carriers, 
each capable of holding a sack of wheat. 
There are 128 of these carriers, so that 64 
are constantly descending to the lower 
warehouse loaded, while 64 others are as- 
cending to the upper warehouse to be re 
loaded. 

This unique contrivance is operated by 
cravity, without the aid of any other power. 
At the upper terminal of the tramway is a 
large cast-iron wheel, 8 feet in diameter and 
supplied with a patent rachet grip, through 


which wheel the cable passes. A smooth 
band-iron grip-brake regulates the speed. 


Conveying Wheat Down The Mountain 


The construction at the lower terminal is 
the same. When in operation a man at the 
brake lever controls the entire tramway at 
all times. The sacks of grain are placed in 
the carriers as they pass, the loaded carriers 
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keeping the cable running, and down the 
side of the rugged, towering bluffs are con- 
tinually passing the bags of good grain. 
The carriers are unloaded in the tower of 
the lower warehouse, and from thence the 
zrain is carried in chutes to any section of 
the huge building desired, or, perchance, to 
the steamer in waiting. 

This tramway can easily convey 200 tons 
of grain in ten hours, and during a grain 
season frequently handles from 75,000 to 
80.000 sacks of wheat. The farmers fer 
miles around haul their grain there, as it 
saves them trips of from fifteen to twenty- 
five miles to the nearest railway station. 


COMBINATION LOCOMOTIVE CAR. 


Will Be Tested on the Glasgow & South- 
western Railroad 


With a view of securing more frequent 
service by running single cars instead of 
trains, James Manson, superintendent of 


the guard and driver. Hand and vacuum 
brakes, which can be operated from eithe: 
end of the vehicle, are fitted to each bogie. 
and in addition the steam whistle can he 
sounded from the guard’s compartment. 


ELECTRIC VS. STEAM LOCOMOTIVE. 


Will the electric railway replace the 
steam locomotive? 

Perhaps the best answer is that its fu 
ture is not in the wholesale destruction of 
existing great systems. It is in the develop- 
ment of a field of its own, with recognized 
limitations, but of vast possibilities. It will 
fill that field to the practical exclusion of all 
other methods of transmitting energy; it 
will operate all street railway systems, and 
elevated and underground roads: it will 
prove a valuable auxiliary to trunk sys 
tems, but it has not yet sounded the death- 
knell of the locomotive any more than the 
dynamo has that of the stationary steam 
engine. Each has its own legitimate field, 


Steam Motor Carriage for Local Traffic on 


motive power on the Glasgow & Southwest- 
ern, has designed the novel combination 
shown in the illustration. Page’s Weekly 
London, says: 

The car, which is 66 feet 8 inches long 
over the buffers, is divided into three pas 
senger compartments, and a special com- 
partment for the steam motor; the one at 
the rear is a guard's compartment, the two 
adjoining being reserved fer passengers. 
At the guard’s compartment, steps are pro- 
vided to enable passengers to enter from 
the round level, and these are so arranged 
that they can be brought into use by actu- 
ating a lever in the guard's compartment. 
Seating accommodation is provided for fifty 
pussengers of one class, the seats being so 
arranged that there is a free passage from 
end to end of the car. Electrical communi- 
cation is provided for the convenience of 


the Glasgow and Southwestern Railway 


which will play its proper part in the needs 
of all civilization. Frank J. Sprague, Inter 
national Electrical Congress. 


OIL PRODUCTION THE PAST YEAR. 


The total value of raw petroleum pro- 
duced in the United States last year was 
$94,694,050. Ohio led with $23,515,149: 
West Virginia, Pennsylvania and Indiana 
followed in the order nanved. Texas and 
California each preduced over $7,000,000 
During the year 18.880 wells were drilled, 
of which 4.650 were dry; these wells cost 
$26,402.000. The exports of petroleum and 
its manufactured products were $72,628,- 
539, an increase in value, but a decrease in 
quantity as compared with the preceding 
year. 
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‘“‘Bends’”’ or the 


Caisson Disease 


Men Who Work in Compressed Air Suffer Agonies--Many 


Deaths Result--Science 


Investigates the Cause 


In sinking the foundations of bridges, or 
in any work which must be done on the 
bed of the sea or of a river, the men work 
in a caisson, or large steel cylinder, which 
is sunk in the water, the water being kept 
out of it by means of compressed air. The 
bottom of the caisson is open, but the top is 
closed and men and materials enter through 
an air-lock, a chamber in the top of the 
caisson, Which is fitted with airtight doors 
and cocks. By means of these cocks the 
air in the caisson is compressed or decom 
pressed as required and at any rate desired. 
The large cock is used for rapid decompres 
sion during the passage of materials, but 
with men there is a deadly menace in rapid 
decompression, especially if they have been 
in the caisson some time or have been 
working under great pressure. Therefore a 
small cock is provided for slowly decom- 
pressing humans, though often the work- 
men are in such a hurry to get home that 
they scorn the dangers and make use of 
the large cock in order to get out of the 
air-lock quickly. 

The men are never taken ill while under 
pressure, but often shortly after decom- 
pression some poor fellow is seized with 
terrible muscular pains, with cramps, his 
skin becomes icy cold and he breathes with 
difficulty; sometimes the pains in his limbs 
are sharp and shooting so that he is un- 
able to walk and suffers agonies. Such cases 
generally recover in a short time, though 
they are apt to suffer again in a similar 
iminner if they go back to the caisson; in 
fact. in severe cases, the employers, fearing 
the employes will die in a second attack, dis- 
charge them. Again, a laborer who has 
been decompressed perhaps an hour before, 
suddenly falls unconscious and lies a_ cold, 
livid, inert mass. Some parts of his body 
are sure to be paralyzed, the pulse is irreg- 
viar, the heart-beats scarcely audible, the 
pupils of the eyes do not move. Perhaps 
the attending physician tries bleeding the 
patient: his blood is black. Such a case 
is inevitably followed by death. This ter- 
rible disease, which men brave in order to 
earn bread for their families and them- 
selves, is known among workmen as the 
“bends” and among physicians and scien 
tists as the “eaisson disease.” 

The construction of every bridge where 


the caisson is used for the foundation work 
adds to the list of those who die or suffer 
from this disease. At Brooklyn Bridge there 
were 110 cases of illness with three deaths: 
while sinking the foundation of the Eads 
bridge across the Mississippi at St. Louis, 
of 600 workmen there were 133 who sut 
fered from bends in yarying degree, of 
whom 14 died. Of 64 men employed in a 
caisson on the banks of the Loire, 25 had 
bends, 16 having serious attacks and two 
dying. This latter instance occurred as far 
back as 1854, but time has not bettered con 
ditions, nor removed the cause. The follow 
ing paragraph which appeared in one of our 
reliable newspapers during the present year 
repeats the story: 

NEW YORK, Sept. 17.—That fourteen men 
have been killed in the new Manhattan bridge 
caisson within fourteen days was learned today 
during a discussion by several British engineers, 
who were inspecting the south tunnel under the 
Hudson river. The deaths have been kept quiet, 
as it is hard to get men to work In the caisson 
Death in every case was due to the caisson dis 
ease, paralysis resulting from working in the 
high pressure chambers. 


These are terrible statistics for this day 
and age, and engineers, contractors, scicu 
tists, physicians, men of prominence every- 
where are taking note of the fact and in 
vestigating it. Even the lawyers are inter 
ested, as it presents opportunities for end- 
less litigation. 

For every 33 feet of depth that the cais 
son is sunk in water, +15 pounds pressur: 
to the square inch or +1 atmosphere is 
required to keep the water out of the cais 
son. Therefore if the depth were 100 feet, 
the pressure would be 45 pounds to the 
square inch. The effects upon the system 
while under pressure are all of a minor 
character, more of the nature of inconven 
ience than of injury. The pressure has no 
mechanical effect on the circulation It 
eauses pains in the tympanic membrane, 
which are relieved by opening the Eusta 
chian tube, the pulse and the respiration are 
slower and there is a feeling of resistance to 
movement, due to the density of the atmos 
phere. One cannot whisper under pressure 
and if he whistles he can hear no sound 

An old Scotchman who worked in one 
of the Blackwall tunnel caissons where the 
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pressure was as high as 37 pounds to the 
square inch gives a graphic account of how 
he felt while inside the caisson: 

“We stayed in for eight hours at a shift. 
We had half an hour for dinner, but some 
of the men would not come out for it. 
They took it inside with them. Coming 
out again it was not so bad, but just chilly; 
bitter chilly, cold) as charity. The pains 
would come on afterward, in an hour or 
so, or when you got into bed. Bends in 
the back, and the wrists, and the legs; just 
awful. Men would turn out in the middle 
of the night and come back to the works 
and get into the compressed air again in 
the medical They had a full dose 
of it for a start, and let the pressure drop 
gradually. Then they went back home to 
bed. Do them any good? Eh, mon, it’s 


locks. 


no for me to say. They said so, but I 
thought it was only humbug, a_ faith 


dodge. When [I had bends I just jumped 
about and took a drap of guid whuskey. 

“T never felt happier than when I was in 
the compressed air. Always happy, and on 
the cheery side. Why, laddie, | would get 
up in the morning feeling very dour and 
queer, and just go into the workings, and 
then whistle and sing all day long. Not 
that you could hear the whistling, at least 
a man with my lungs, when the pressure 
was over twenty-five. 

“The worst thing that could happen was 
for the electric light to fail. Then they 
burnt candles, and the mixture of smoke 
with the air gave them ‘bends’ of an ex- 
tra special vigor. You nodded and didn't 
care if you went to sleep forever, though it 
was all very nice and dreamy. When I 
was alone in that ‘casoon’ IT had to rope 
myself up lest I should fall asleep and 
tumble to the bottom, 60 feet below. It 
was better under the river than in the 
‘casoons,’ because under the river the air 
could escape into the Thames. Tobacco 
had no sting. The only stuff that had any 
flavor was four-ale. You weren't allowed 
to take it in, but you did. But you had to 
take the cork ont first. If you didn’t the 
bottle would burst. The finest men in the 
tunnel were the first to be knocked out. 
The men of delicate appearance stood the 
pressure best.” 

The results of a thorough investigation of 
this subject made by Leonard Hill, M. B.. 
R. S., lecturer on physiology at the Lon- 
don Hospital, and J, J. R. Macleod, M. B., 
professor of physiology at the Western Re- 
serve University, Ohio. was recently pub- 
lished in the Journal of Hygiene, 
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These authorities declare that the cause 
of the caisson disease is the escape of gas 
bubbles in the blood vessels and tissue 
fluids on decompression. These air bubbles 
coalesce and increase in size and, flowing 
on with the blood, gather at all the high 
points, just as in a pipe system, and there 
remain until forced at a gulp toward the 
heart. If sufficient time is taken in decom- 
pressing the men they do not suffer from 
bends, but the length of time of decompres- 
sion must vary with the length of the shift. 
The disease has a wide variety of symp- 
toms: pains in the limbs, vertigo, nose- 
bleed, embarrassed respiration, hemor- 
rhages, intense cold due to the expansion 
of the air, loss of muscular power, paralysis, 
some cases even have become disabled for 
life, amputations of limbs being necessary. 
Diver’s sickness comes under the same class. 

Is it at all strange that caissoniers are 
hard to get? But there is a means of pre- 
venting this terrible disease that maims, dis- 
ables and destroys. The first step rests with 
the employer himself. Let him see that the 
airlocks on caissons have adjustable locked 


escape valves so that the men cannot get 
out in less than sufficient time for decom- 


pression. Let him see that the time of de- 
compression does vary with the depth of ex- 
cavation, and the pressure of air and let 
him make sure the shifts are not too long. 

Men not older than from 20 to 25, small, 
spare, and totally absteminous, should be 
employed. It is no place for old or fat men. 
After a test at low pressure all who suffer 
from symptoms should be discharged. The 
longer the shift, the greater is the satura- 
tion of the body fluids with gas, and the 
slower therefore should be the decompres- 
sion. The higher the pressure, the shorter 
should be the shift, and the longer the de- 
compression period. For pressure of 
+2 or 30 pounds the shift should be four 
hours and the decompression period from 30 
minutes to one hour; for a pressure of +6 to 
7, or 90 to 105 pounds, about a 45-minute shift 
and a decompression period of two hours. 
The decompression chamber should be arti- 
ficially warmed and the temperature not al- 
lowed to fall below 60 degrees F.; ventila- 
tion should be thorough during decompres- 
sion. The caisson should also be freely 
ventilated and kept at a temperature of 60 
degrees F. The men should remain quiet 
for an hour after decompression and if 
symptoms appear should be hurriedly re- 
compressed. If these rules were followed 
strictly it is safe to say that there would 


be few fatalities from this disease, 
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TALL BETON AND STEEL LIGHTHOUSE 
ERECTED BY RUSSIAN GOVERNMENT. 


\ recent consular report declares that 
beton is believe? by German contractors 
and manufacturers to be the coming build- 
ing material, in that it is cheap, durable 
and the least susceptible to fire of all build- 
ing materials now in use. Beton is not, how- 
ever, a new building material. It was in- 
vented by M. Coignet, a Frenchman, who 
spent many years experimenting with it, 
and some of the most interesting exhibits 
at the Paris Exposition in 1867 were of this 
artificial stone. 

It is so much like concrete that it is often 
confused with that stone. Beton, however, 
is composed of from four to five parts of 
clean silicous sand, neither too fine nor too 
coarse, one part of either common or hy- 
draulie lime and hydraulic cement, one- 
fourth to three-fourths of one part in vol- 
These are thoroughly mixed 
with just enough water to convert them 
into a stiff, viscous paste, so that every 
vrain of sand or gravel is coated with a 
thin film of paste, and is then rammed into 
moulds with heavy iron pestles. It is an 
artificial stone of great strength and hard- 
vess and has been in the past used exten- 
sively in submarine works. Its great prop- 
erty is that it successfully resists the sol- 
vent action of the salts and certain gases 
contained in sea water, and is not injured 
by climatic influences and changes. For 
instance, freezing serves only to detach a 
thin seale from its outer surfaces, leaving 
it slightly rough and somewhat unsightly, 
but otherwise perfectly capable of holding 
ity own for long years against storm and 
tide. 


nme, solids 


Tie first important lighthouse to be con- 
structed of beton and steel has just been 
completed by the Russian government at 
the entrance of the canal which connects 
the fort and naval base of Nikolaev with 
the Black sea. This lighthouse is 132 feet, 
2 inches high above the ground, and one of 
the strongest in the world. It is parabo- 
loidal in form and rests upon a massive 
base of beton 19 feet, 8 inches in diameter, 
7 feet, 2 inches high, encased in steel, cov- 
ered on the outside with beton and buried 
in the ground to a depth of 8 feet, 2 inches. 
\t the base the lighthouse tower is 20 feet, 
8 inches in diameter, and 6 feet, 614 inches 
in diameter at the crown. 

The coating of beton on the tower walls 
is compuratively thin, at the base being 


only 724 inches thick; at a height of 40 
feet, 5% inches thick, and at the top 3% 
inches thick. The great strength of the 


tower depends not on the beton, but on the 
and 
This is composed 
steel 


steel frame which the 
protects from corrosion. 
of transverse and 


beton encases 


longitudinal bars 


; 


Beton and Steel Lighthouse Erected by Russia 


nearly an inch in diameter, the transverse 
bars being in circular sections and sunk 
into the beton to a depth of 1.18 inches. 
The bars are closer together towards the 
base than at the top; Figs. 3 and 4 show 
the manner in which they are joined. 

At the top of the tower there is a large 
room which serves as a storehouse 
also for the keepers to keep watch from. 
Above this room is the lantern tower and 
the whole is surmounted by a cupola. 

The total weight of the lighthouse, in- 
eluding the filling of beton in the massive 
foundation is estimated at only 507 tons, its 
cost was but $6,270 and the time required 
for constructing but two months. 

The superiority of this construction for 
such purposes is being widely discussed. 


and 
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Beton is much more generally used than 
hitherto for public buildings and even resi- 
dences. One of the most important works 
in which it has been used is a section 37 
miles long of the Vanne acqueduct for sup- 
plying water to Paris, This aqueduct passes 
through miles of the Fontainebleau forest 
and comprises from two and one-half to 
three miles of arches, some of which are 
50 feet high: eleven miles of tunnels and 
eight or ten bridges of spans from 75 to 100 
feet 

The this artificial stone varies 
with the cost of lime, but all the substances 
used in it are so generally obtainable that 
in almost any country it is comparatively 
cheap. 


cost of 


BEST FLOUR FROM MIXED WHEAT. 


In flour mills one grade alone of wheat 
is seldom used, but a process of what is 
termed blending is resorted to. This has 
heretofore been accomplished by elevating 
the various grades of grain into bins, from 
which it runs down in spouts. By opening 


and closing these spouts the proportion of 
grades is secured. A 


the several machine 


Autcmatic Wheat Blender 
has now been devised for blending which 
can be adjusted to a nicety. 

The machine is very simple in construc- 
tion and consists of a cylinder with com- 
partments of different sizes fed by drawing 
a slide over each. In this manner the flow 
of the grain is regulated and the amount 
going to each compartment can be accu- 
rately adjusted. It is operated by gravity. 


Many fishermen are using graphite for 
polishing their lines. It renders the lines 
more impervious to water and greatly fa 
cilitates the movement of a line in casting. 


MECHANICS. 


A DESK FOR A CHILD. 

The little desk shown in the illustration 
is just high enough for a child when seated 
in its chair to draw over its lap and rest 
slate or book upon. It is an exceeding] 
comfortable piece of furniture for the tot 
who has just started to school and spends 


Child’s Desk 


many minutes laboriously trying to write 
All materials for such a desk could pe 
found in most homes. It is made of three 
pieces of board, a molding for the front, 
and the top covered with cretonne put on 


with brass-headed tacks. The sides may 
be stained and so made much more at- 


tractive. 


HIGH SPEED REQUIRES SINGLE CARS. 


German engineers have decided that very 


high speed must be made by single cars; 
there is too much danger of the trailer 


jumping even a straight track. The power 
required makes the service expensive. Who 
would think that the soft balmy air of a 
June morning would alone offer a resistance 
requiring 1,100 horsepower in addition to 
the 200 horsepower necessary to propel one 
car when moving at 120 miles an_ hour. 
Such, however, is the carefully made record 
of the celebrated experiments with an elec- 
trie car at Zossen. A standard gauge elec- 
tric surface line is to be built connecting 
Berlin and Hamburg, a distance of 160 miles. 
The trip will be made in two hours. 

The Wall Street Journal “There 
will continue to be a tendency toward heav- 
ier coaches so long as trains 1un on present 
track. The lateral oscillation of wheel 
flanges and the tendency to lift the train 
free of these flanges when passing over ir- 
regular track at great speed are objection- 
able.” 

The Railway Age says: “As the schedule 
speed increases, the weight of train and the 
number of cars decrease, and it is not pos- 
sible to haul present trains of eight or ten 


Says: 
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Pullman cars at sustained speeds of 65 or 
70 miles per hour with either steam or elec- 
irie locomotives. Electric traction at a 
speed exceeding 100 miles per hour will 
probably be with a single car, and such a 
car With motors sufficient for the purpose, 
and capacity for the necessary number of 
passengers to make it profitable, will be 
heavy enough to hold itself down to the 
track of regular gauge, and it will not be 
necessary to resort to the more expensive 
construction required for the mono-rail.”’ 


GOATS ON ARIZONA RANGES. 


Goat raising is on the increase on the 
ranges of Arizona, says a bulletin recently 
issued by the Bureau of Plant Industry. 
rhe carrying capacity of Arizona range 
lands are stated to vary from one bovine 
to 50 acres to one to 100 acres. Goats on 


ENGLAND ENCOURAGES 


GROWING. 

England is making extraordinary efforts 
toward the promotion of cotton cultivation 
in the West Indies. Four thousand acres 
are to be planted with cotton in the Wind- 
ward and Leeward Islands and Barbad»s. 
Cottonseed is furnished free. The govern 
ment is aiding in the establishment of fac- 
tories for ginning and baling. The first of 
these factories has just been completed at 
Bridgetown, Barbados; another is being 
built at Antigua and a third is to be built 
at St. Vincent. 


COTTON 


AUTOMOBILE SCHOOL FOR HORSES. 


It is not a difficult task to educate the 
average country horse to understand an 
auto will not harm him, if only one will 


Goats Feeding on Oak Brush on an Arizona Range 


these ranges live upon oak brush princi- 
pally and from their hardy character they 
ure better adapted to the arid country than 
inost other domestic animals. Cattle fre- 
quently travel 10 miles from water to feed- 
ing grounds, making a distance of 20 miles 
between waterings, while sheep are often 
herded at a distance of six miles, making 
12 miles’ travel for them. Sometimes when 
the distance is too great, the ground near 
an arroyo will be thickly strewn with the 
carcasses and skeletons of dead cattle. 


take the pains to train him. The Motor Age 
describes such a school for horses which « 
lover of horses—and autos—conducted the 
past summer on Mt. Washington. The first 
lesson was to run the automobile into the 
stable containing more than 100 horses. At 
first there was a great commotion, some of 
the horses even laying down from = sheer 
fright. Feeding sugar to the horses from 
an automobile was one of the alluring les 
sons which worked well. One week’s train 
ing was sufficient in most cases. 
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FIRST AUTOMOBILE IN THE 
UNITED STATES. 


What is claimed to be the first 
built in the United 
States, is still in operation and is 
owned by Achille Philion, of Akron, 


automobile 


Ohio. It was fourteen years ago 


that he had the machine built un- 


der his direction. The picture af- 


fords a very fair idea of the con- 


struction. The motive power 1s 


steam; the upright boiler burns 


coal; the engine is one norsepow- 


er; and the wheels are wire-spoke 


With flat metal tire. The steering 
Wheel is quite similar to present 


practice, while the whistle is some- 


thing of a novelty. Two persons 


find comfortable seats front, 


and the rear seat is for the engi 


neer who is also fireman, and who 


controls the operation of the en- 


eine. Claimed to Be the First Auto 


Piece of the a Main Used in New York 
City 107 Years Ago 


While workmen were excavating in the the log is 30 inches and the diameter of 
New York subway, they came across a piece the hole through the center of it is three 
of wooden water pipe which had been laid inches. Just how this hole was _ bored 
in 1776 and which represents a part of the through a 20-foot length would ne doubt be 
water system of that great city 107 years interesting to know. This old pipe was un 
ago. The piece in the photograph is four earthed at a depth of 40 feet. It is in a good 
feet long. The entire piece uncovered state of preservation. New water 
measured 20 feet in length. This was part supply 107 years ago is said to have come 
of a main supply pipe. The diameter of from springs in the vicinity of Canal street. 


Wooden Water 


Main 107 Years Old 
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The Gas Engine on the Farm 
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That handy machine, the gas engine, 
which has filled so many niches and is 
adapted to so many requirements in the 
various crafts, is nowhere growing in favor 
more rapidly than on the farms of America, 
and in a short time undoubtedly will be 
classed as a necessity among the equip- 
ment of farm machinery. The farmer has 
learned many things since the _ telephone 
did the pioneer work and brought the rural 
districts into closer touch with metropoli- 
tan centers, and not the least of these is 
that he has long been the slave of much 
needless drudgery. 

One of the great advantages afforded by 
the gas engine is that the man who has but 
a few acres to cultivate need not buy a 
powerful engine, but can secure one of 
just the horsepower that will do his work. 
If he has 80 acres a 2\-horsepower engine 
will be amply capable, but if he owns a 
quarter-section, he will need not less than 
a 4-horsepower size. It is astonishing the 
amount of work the 4-horsepower engine 
can perform. It will operate the washing 
machine, the separator, the churn and the 
pump all at once, if desired, and with a 
great saving of human energy. In a single 
day it will shell seven or eight hundred 
bushels of corn; it will grind two 
bushels of corn an hour for each horse- 
power used, and in running the wood saw 
it will require three or four men to handle 
wood enough to keep it busy. 

On a great many large farms an 8-horse- 
power traction engine is used for drawing 
the binder and a gang plow and for run- 
ning the shredder, feed grinder, wood saw 


and ensilage cutter, while a 2-horsepower 
gas engine is used for the lighter work, 
such as running the grindstone, emery 
wheel and churn and for pumping water. 
In cold weather the water is pumped direct 
to the drinking tank and the stock 


accustom themselves to the drinking hour 
once or twice a day. 

The farmer with but 80 acres or so of 
land stands more in need of a gas engine, 
however, than does the operator with the 
larger farm who has his traction engines 
and other up-to-date appliances to fall back 
upon. <A 2!4-horsepower engine will pump 


the supply of water for the entire farm, the 
water being piped to house, barns and 
grounds as desired, and it will run the 
churn and the grindstone while pumping. 

A correspondent of the American Black- 
smith tells how he mounted such an engine 
on some 18-inch plow wheels which he pro- 
cured of a junk dealer and when shelling 
corn first located the sheller wherever he 
wanted it and then located the engine ae- 
cordingly. He says: 

“We use a two-hole sheller, wagon box 
elevator and wagon box cob carrier. It 
takes about half of its power to shell fifty 
bushels an hour; the engine is moved around 
as easily as an empty wagon. The feed 
grinder is a six-horse size: it will take all 
the work there is in the engine. It will 
grind from four to eight bushels an hour, 
according to condition of grain, the condi 
tion of wvzrinding buhrs, or the fineness 
ground; usually five bushels an hour, about 
two hours a week. The words ‘no smoke, 
no ashes, no cngineer’ clearly express the 
facts, for once understood it is easily man- 
aged, and will run for hours without an 
attendant. <A gallon of gasoline will run 
my engine for the pump about twelve hours; 
it costs less than one cent for gasoline to 
grind a bushel of grain. In the spring, 
when chicken feed is wanted, and in the 
fall, when new mush is wanted, I do grind- 
ing enough for others to buy my gasoline 
for most of the year; the expense is so 
small that it would not get an accident 
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policy on your life to climb wind mill 
tower to oil it. One day when husking, a 
hydrant was left open. We came in from 
work at night. There was no water, and 
no wind to run a wheel. The engine was 
started and in a few moments there was 
water for things, and by the time chores 
were done there was three or four days’ 
supply of water on hand.” 

In the accompanying sketches we show 
several methods of fitting up wood sawyer’s 
outfits with the gas engine. The portable 


Fig. 3 


outfits when fitted up with an engine of 
from 4 to 10-horsepower are suitable for 
sawing logs as well as cord wood and so are 
especially adapted for taking into the 
timber. 

On a great many farms much of the 
repair work is done in the farmer’s own 
shop and in many of these shops the work 
is heavy enough to admit of the use of 
the gas engine. In Fig. 1 is shown a wood- 
sawing outfit geared to the engine which 
is stationed within the shop. The size of 
the circular saw of course varies with the 
size of the wood to be handled, and the 
size of the saw or wood determines the 
amount of power necessary to run the saw. 
With soggy wood greater power is required 
than with clear-grained wood. For handling 
cord wood a 22 or 24-inch circular saw 
with a heavy balance wheel of from 25 to 
100 pounds and run by a 2 or 3-horsepower 
gas engine is large enough and will saw 
from 10 to 30 cords of wood per day, ac- 
cording to the amount of help engaged in 
handling the wood. There should be one 
man to operate the saw and another to de- 
liver the sticks to the saw table. Larger 
saws require more power; for instance, 
four horsepower would be required for a 
26 or 30-inch saw and, in fact, a 5 or 10- 
horsepower engine could be used advan- 
tageously with greater speed and more rapid 
work. 


In the portable outfit, shown at Fig. 2, 
a 3-horsepower water-cooled engine is used. 
In the case of a water-cooled engine there 
is risk of the cylinder freezing in cold 
weather and therefore the water tank must 
be emptied when shutting down and refilled 
when the engine is again started up. The 
tank holds but a couple of pailfuls of water, 
so the work of emptying and filling it is 
slight. 

The outfit shown at Fig. 3 has a 6- 
horsepower oil-cooled cylinder so that the 
trouble of emptying and refilling the cylin- 
der is done away with. The construction 
of each of the portable outfits is apparent 
in the illustrations and, of course, each is 
capable of being modified or changed ac- 
cording to individual circumstances. A 
search through the junk pile will probably 
yield all the materials required outside the 
saw and the engine, and with the aid of a 
farm hand any farmer can fit up such an 
outfit in half a day’s time. 


SURGEONS’ ACETYLENE HEADLIGHT FOR 
OPERATING AT NIGHT. 

In the modern hospital the operating 
room is specially equipped to secure the 
greatest possible amount of light, both day 
and night. The walls are of the finest and 
whitest enameled brick obtainable, and a 
large skylight by day and innumerable elec- 
tric lights at night simply fill the room with 


a bright light. 


A skillful sur- 


geon can, 
in emergency, 
get along 
without many 
of the most 
helpful appli- 
ances, but he 
must have 
light. 

For the spe- 
cial assistance 
of surgeons 

pe... who are 
obiiged to 
operate at night outside of the hospital, Dr. 
Kane has devised an acetylene light which 
throws an intensely bright light just where 
it is most needed. The burner and reflector 
are worn on the forehead of the operating 
surgeon, and the gas conducted through a 
small tube which runs down the doctor’s 
back to a little generator fastened to a belt 
at the waist. 
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SHOP NOTES 


HOW TO MAKE A STEAM TRAP. 

A steam trap should always’ be open 
when empty, so that when the steam is 
turned on the water will drain out of the 
pipes and the pipes can drain themselves 
after the steam is turned off. 

The home-made trap shown herewith in- 
cludes this advantage and also has the ad- 
vantage that by the valve arrangement in 
its top the amount of steam can be regu- 
luted according to the requirement. 

It consists of 3 feet of 2-inch pipe with 
a cap on the bottom and a cap on the top. 
and the stem and gland of a 44-inch valve 
inserted in the top. That stem is attached 
to a brass rod 5-16 inch in diameter. 

On the bottom of the rod is a little hemi 
spherical piece of packing, which is suffi- 
ciently hard to resist the action of steam. 
\nything softer than this, the steam will 
melt away. The ratio of expansion of brass 
and iron is practically as three is to two: 
that is, you will have three points of ex- 
pansion in brass to two in iron. Steam at 
50 pounds pressure contains 297 degrees of 
temperature. Taking 200 degrees as the 
difference between the inlet steam and the 
utlet water, a 30-inch trap gives nearly 1-32 


Home-Made Steam Trap 
inch in expansion, which is sufficient to 
drain the trap. 
Turn the steam on, and the water will 
come out of the half-inch pipe and fill the 


pipe at a low pressure. As soon as the 
steam begins to come, the rod will close 
the valve entirely. After that it will open 


itself slightly and allow the water to 
trickle out in a hot stream. 


HOW TO STRAIGHTEN PAPER. 


Who has not been annoyed by blue prints, 
drawings or other papers which, having 
been rolled for some time, refused to lie 
flat when in use? And yet it is a very 


To Straighten Paper 


simple matter to straighten the paper so 
that it will give no more trouble. 

Hold the paper by the corners or by the 
ends and draw down over the sharp corner 
of the drawing board or table, or else lay 
the hand on the sheet at the table edge and 
draw the sheet through with the other. In 
this way it can be easily straightened. The 
illustration is by courtesy of the Draftsman 


FORMULA FOR WHITE METAL. 


A formula for making white metal for 
motor bearings, which has given excellent 
results on heavy high-speed service, is given 
in the Mechanical Engineer, of London, and 
consists of 48 pounds of tin, 4 pounds of 
copper, and 1 pound of antimony. The 
copper and tin are melted first, and then 
the antimony is added 
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PROPER METHOD OF BENDING LEAD 
PIPE. 

Making bends in lead pipe is not diffi- 
cult, but to make a neat round full-sized 
bend the workman should be properly 
equipped with bending tools, says the Metal 
Worker. 

The rubber bender on the market today, 
consisting of a piece of solid rubber 18 
inches long with a rope molded into one end, 
has certain disadvantages. In use, it is 
greased and inserted in the pipe to be bent 
which is then bent over the knee, giving a 


Bending Lead Pipe 


sweeping curve. There are many instances 
where 2 square bend is necessary, but this 
ennnot be had by use of the rubber bender 
without heating the pipe, which in time 
injures or destroys the bender, also there 
is not enough heft in the bender to allow 
of the pipe being dressed — sufficiently to 
compensate for the thickness in the heel of 
the pipe. A very important point. 

The spring bender, consisting of a spiral 
spring wound close together with a loop at 


the end for removing it, and usually, 24 
inches long is, generally speaking, much 
handier. 

Before making a bend with the spring 


drift out the pipe and dress smooth. Grease 
the coil bender and place full length in the 
pipe and then, with the handle of the 
dresser, strike the pipe at the point where 
the throat of the bend is to be, hard enough 
to dent the lead slightly. Heat the throat 
of the bend and the pipe for four inches on 
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each side of the heel of the bend over the 
furnace until it is so hot that water splashed 
on it will fly off. Place the pipe on the floor 
and hold a piece of carpet or a bunch of 
rags tightly in the throat with the left hand 
while the right hand bends the pipe up 
to an angle of about 45 degrees, thus thick- 
ening the lead in the throat and thinning it 
in the heel. Dress out any kinks that may 
show up by striking the lead in such a 
manner as to draw any surplus lead from 
the throat to the heel. 

Heat the lead as before; with one hand 
grasp the short end of the bend close to 
the throat and with the other hold the long 
end upright and jump or pound the pipe 
on the floor, as shown in the sketch. Strike 
a few sharp blows on one side, reverse the 
pipe and repeat the operation on the other 
end, occasionally dressing the lead from 
throat to heel. In pounding the lead on the 
floor, strike with a sliding motion, thus 
forcing the lead from the pipe to the hee! 
(C CC). The bend will soon be square 
und the pipe should then be dressed per- 
fectly smooth. 

To remove the spring insert the bending 
iron into the loop of the spring, place the 
foot on the pipe as close to the throat as 
possible, and then proceed to twist the 
spring as though winding it up. It will 
reach a certain tension and then turn sud 
denly, when it will be as tight as before. 
Now twist it again, and just before it turns 
commence to pull, and at the same time 
keep twisting. If the pull is kept up until 
it turns, it will spring out about six inches, 
after which the operation must be repeated 
until the spring is removed. After the 
knack of pulling at the right time is 
acquired, there will be little trouble in re- 
inoving the spring. 

When a bend is to be made in the center 
of a long pipe or when a spring cannot be 
had, the old time sand method is a handy 
thing to know. The sand should be clean 
and fine. Place it in a pan and suspend 
over the furnace to heat it hot. Close up 
one end of the pipe to be bent by soldering 
or beating over the edges of the pipe as 
far as possible. Ram a small bunch of 
oakum down the pipe to fill up the hole. 
When the sand is hot pour it into the pipe 
to the depth of a foot at a time and pack 
thoroughly by dressing the pipe till the 
sand will stand no more. Close the other 
end with either a wooden sand plug or as 
the first one was closed, being careful to 
dress the lead down tightly on the sand so 
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the sand will have no room to loosen up 
and cause kinks in the pipe when bending. 
Make the bend just as it is made when using 
springs. Do not press hard on the bend, 
but strike light blows. Hard blows will 
cause the lead to spread and so loosen the 
sand; light blows set the lead up against 
the sand. 


HOW TO MAKE A GREASE CUP. 


Take a 1%-inch nipple about 4 inches long 
and on each end screw a cap. On the cap 
leading to the bearing 

©) there should be a 
f= inch nipple and the top 
cap should have a hole 
for the brass rod to 
pass through. The rod 
is heated by the frie- 
tion between it and the 
shaft and this causes 
the grease to flow down 
it to lubricate the bear- 


=< ing. The cup is con- 
venient for bearings 


which are not attended to often, says the 
Practical Engineer, 


WANTS TO REMOVE BROKEN FIRING 
PIN. 


I have noticed several “kinks” in the line 
of getting out broken studs, screws, and 
tapper pit rods, but have never read of one 
just like the one in sketch I enclose, and 
would be pleased to hear from some of your 


G 
t 
A 
3 
A. Hammer Stud. 
B. Breech Block. 
G. Position of Cock. 
Firing Pin. 
N. Nipple. 
readers as to how they would get at it. 
The firing pin is slightly damaged = and 


must be gotten out, but only the fore part 
of the nipple can be turned out in the ordi- 
nary manner.—Wm. Nak, Rural Route 14, 


Grand Rapids, Mich. 


HOW TO SHAPE CARRIAGE SPRINGS. 


There are only a few carriage smiths, 
nowadays, who make their own carriage 
springs, but it is, nevertheless, convenient 


to know how to do it, and there are out 
of-the-way piaces where the smith is obliged 


Device For Shapivg Carriage Springs 


to make his own springs for every job he 
builds, 

The device herewith shown is handy for 
shaping the springs after the heads for 
the main leaves have been made, the smaller 
drawn to taper, the center 
drilled and the ribs and grooves for keep- 
ing the holes in place made, says a corre- 
spondent of the American Blacksmith. 

In shaping the springs in the device hold 
the ends in place by means of bolts pass- 
ing through forked irons, as at AA. 
the center up slightly as at B by 


ones holes 


Force 


means 


of a screw. Heat the second leaf its full 
length and then with tongs and clamps, 


bend it to fit the shape of the main leaves. 
Shape the remaining leaves in the 
manner over the one preceding each, mov- 
ing the forked irons closer together as re 
quired, according to the length of the leaf. 

All springs should be tempered, but the 
tempering cannot be done satisfactorily in 
an ordinary forge, for in order to obtain a 
uniform heat the full length of the leaf; the 
fire must be long enough to heat it all at 
once and not too quickly, but gradually, 
to be sure the heat penetrates the steel. A 
coke furnace is best for the purpose, heat 
ing the spring as for bending and perform- 
ing the work quickly, then spraying the 
leaf with water until it is nearly cold. This 
is sufficient for cheap grades of work, but 
for the better class the springs should be 
oil tempered. To do this fill a trough or 
tank, large enough to allow of dipping the 
leaf until cold, with linseed oil. After dip 
ping the leaf, draw the temper by placing 
it over the fire until the oil is burned off 


Same 


A good shellac varnish is made of 3'. 
pounds orange shellac thoroughly dissolved 
in 1 gallon of wood alcohol. 
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RECIPE FOR MARINE GLUE. 


One part of pure india rubber dissolved 
in naphtha. When melted add two parts of 
shellac. Melt until mixed. Pour out on tin 
until cold. Melt and use with a brush at 
water-bath heat. 

Or take a handful of quicklime and four 
ounces of linseed oil. Boil, and pour out en 
au plate until hard. Melt and use. 

Or take one pound of common glue—not 
fish glue—in two quarts of skim milk. Soak 
and boil. <All these are good. 


TO USE WRENCH AS HAND VISE. 


A clever idea comes from W. I. Living- 
stone, Whitman, Mass., who says: “The in- 
closed sketch is of a 6-inch Coes wrench 
which 1 have improved by drilling a 3-16- 
inch hole in the knurled thumb-piece. This 


Wrench as Hand Vise 


enables one to insert a punch or piece of rod 
in hole and so obtain a greater leverage. 
This makes a good hand vise with parallel 
jaws. By closing jaws together and drilling 
dewn and across between jaws with %-inch 
drill, round pieces may be more securely 
held.” 


MELTING BRASS IN AN OIL FURNACE. 


“For melting a good grade of metal for a 
fairly heavy class of work such as building 
locomotives, rotary oil furnaces are less ex- 
pensive than crucibles,” declares a corre- 
spondent of the Foundry, “but for a very 
light class of work, such as melting yellow 
brass, the crucible is best.” Manufacturers 
of crucibles claim there is a great loss in 
shrinkage of metal when melting with oil. 
To sustain his statement as to the advan- 
tazes of the oil furnace the writer makes 
the following comparison: 

“In the foundry I am going to use for 
iNustration they cast 3,000 pounds a day on 
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an average, and up to August 1 used the 
crucible furnace. They used two sizes of 
pots, Nos. 200 and 150. Of the No. 200 size 
they used on an average, 12 a month at 
$10 apiece, making $120. Of the No. 150 
pot. four a month at $7.50 apiece, or $30, 
making $150 for crucibles alone: for 3,000 
pounds of brass it will take 2.259 pounds 
of coke at $5.25 a ton, which is $5.90 a day 
for coke; costing $153.40 a month for fue} 
with a loss of shrinkage of metal averag- 
ing 2% per cent. They melt all good brass 
of a mixture of 50 per cent new metal and 
50 per cent of scrap. The new metal is 
copper 80, tin 10, lead 10, and small per 
cent of phosphorus. ‘The serap is all rall- 
road scrap, running in weight from % pound 
to 30 pounds apiece. Ten days after the 
furnace was running the fireman charged 
1,100 pounds of metal, 50 per cent new and 
50 per cent scrap, and got 1,076 pounds of 
castings and sprues, making a loss of 2 2-11 
per cent, and in the crucible 2%, per cent of 
loss, a saving of loss in melting. To meit 
3,000 pounds in the oil furnace at 2 gallons 
of oil to 100 pounds of metal, with oil at 
3% cents a gallon will cost $2.10, quite a 
saving over $5.90 fur coke to melt the same 
amount of metal. The total cost of a month’s 
run in which 78,000 pounds of metal was 
melted was as follows: When using the 
crucibles, $303.40, and when using the oll 
furnace, $54.60. The difference making «a 
saving of $248.80 a month not figuring the 
cost of lining furnaces, either oil or 
crucible. 

“This oil furnace has two chambers, sand 
while melting in one side the heat has to 
pass through the other side to find an outlet, 
and by doing so heats the metal almost to 
a melting point; so that in melting the sec- 
ond heat on the other s'de the cost of oil is 
very small, as two gallons for a hundred 
pounds of metal is a high figure. 

“The cost of the furnace is $950, all put 
in place and ready to melt, and the only 
extra cost is a small fan, say $1,000 all 
told. This company was using oil in their 
plant for other purposes, so all that was 
needed was to connect the pipes to their oil 
tank. If the oil tank had to be put in it 
would cost more. But to compare the two 
ways of melting, the furnace will pay for 
itself in less than four months, and _ be- 
sides it is not so hard on the melter, and 
does not keep the shop se warm. You can 
put your hand on the oil furnace when it 
is melting and not burn yourself.” 


© 


POPULAR MECHANICS. 1239 


PASTE FOR DRY BATTERY. 


fhe following is from Bubier’s Popular 
electrician: 

Plaster of paris, 1 pound: oxide of zine, 
1, pound; saturated solution of chloride of 
zine, enough to make a thick paste. Make 
a zine box, putting your carbon element in 
ihe center, at the same time insulating the 
carbon from the bottom of the box with 
a piece of fiber. Fill the box with the paste 
and seal up tightly. insulating the carbon 
from the top of the box with fiber also. The 
zinc forms one pole and the carbon the 
other. 

The most effective way of de-magnetizing 
a watch is to place it inside a coil of wire 
through which an alternating current is 
flowing. Hold the watch by the chain and 
twist it slowly, by turning the chain. After 
this treatment for four or five minutes, 
gradually withdraw the watch, still revolv 
ing it. A common method pursued in elec 
tric light stations is to lay the watch down 
on the sheet iron core of the transformer. A 
piece of wood shouid be placed under the 
watch to protect from injury by the heat. 


CHASER FOR CUTTING THREADS. 


“Last week | made a chaser for cutting 
or recutting threads in the lathe, by hand. 
For 1-inch thread put a 1-inch pipe tap in 
the lathe and set the gears for 1115-inceh 
thread. Then put the chaser in the tool 
rest and feed against the tap just a few 
times up and the tool is done. I have been 
a machinist 17 years but have not seen this 
inethod printed.”—Contributed by H 
Gingrich, 328 First St.. Grand Rapids, Mich. 


HEAVY SCREW DRIVERS. 


The young mechanic is very apt to ruin 
one or two good screw drivers’ in trying 
to start set screws 
or screws that have 
rusted in. For this 
and similar work 
a specially heavy 
screw driver is 
made, the shank 
being square and 
strong. The opera- 
tor can then put all 
the power he wishes 
on the wrench, with 
out fear of twisting 
it or bending the blade. 


HOW TO MAKE A TORCH OF PIPE. 

A simple and inexpensive torch may be 
made of a short length of pipe. Select 1%- 
inch pipe for the purpose, and 
on the bottom screw a cast-iron 
cap, one which is heavy enough 
to form a base for the torch 
and hold it upright. Use a 
malleable iron cap for the top 
and before screwing it on tap 
a hole for %-inch pipe 3 or 4 
inches shorter than the body, 
and the screw-thread should 
. be about 3 inches long on one 
end. Screw it through the cap 
from the bottom until it pro 
jects about 2!4 inches, says the 
Engineer, and the torch will 
he complete. 


A GOOD SOLDERING FLUID. 


A correspondent in Bubier’s Popular Elec- 
trician gives the following recipe: 

Take a piece of scrap zine or pure spelter, 
say about 4 pound, and immerse it in a 
half-pint of muriatic acid. If the piece 
completely dissolves, add more zine until 
the acid ceases to bubble and a_ piece of 
metal remains. Let this stand for a day 
and then carefully pour off the clear liquid, 
or filter it through a cone of blotting paper. 
Add a teaspoonful of sal-ammoniac, and 
when thoroughly dissolved, the solution is 
ready for use, Depending on the materials 
to be soldered, the quantity of sal-ammonine 
can be reduced. Its presence makes solder 
ing very easy, but. unless the parts are well 
heated so as to evaporate the salt, the joints 
may rust, and a poor electrical connection 
result. Some concerns put a few drops of 
glycerine in their soldering fluids, 


TAKING OUT BRUISES IN FURNITURE 


If the bruise is very small all that is nec- 
essary is to soak it with warm water and 
apply a red-hot poker near the surface, 
keeping the spot continually wet until the 
bruise disappears, which will occur in a few 
moments, 

For larger bruises or dents wet the part 
with warm water and double a piece of 
brown paper five or six times, soak it, lay 
on the bruise, and then apply on top of the 
wetted paper a hot flatiron until the 
moisture has all evaporated. Keep — this 
process up until the surface is level. 


ANGLING FOR A FOOT-VALVE. 


A good tool for fishing up a broken foot- 
valve in a pump was contrived by a corre- 


spondent of Power. An im- 
aft’ pression of the valve, the 
i construction of which no one 
Ne knew, was first taken by 
Ma means of a tomato can filled 


with bar soak, secured to the 


pump rod and lowered into 
‘thy the well until the open end 
hel of the can of soap rested on 
I} the foot-valve. When with- 


ah drawn it showed the imprint 
of a rubber valve tilted up 
at an angle. 

The fishing tool was made 
of a strong wood screw fast- 
ened into the lower socket 
of the wooden rod by stand- 
ing the screw on its head on 
the bottom of the socket and 
pouring babbitt metal around 
it, which was hammered 
down solid to keep the screw from turning. 
When lowered into the well a few turns 
of this tool sank the screw into the rubber 
and the valve was drawn up into view after 
which a new foot-valve was put on. 


REMOVING LIME IN WATER JACKET. 


The removal of lime inecrustation is al- 
Ways a more or less difficult job. Muriatic 
acid, of course, cuts the lime and dissolves 
it, but it is liable to cut quite deep into the 
iron as well and leave it rusted, says Gas 


Power. A small amount of common wash- 
ing soda used in water after you have 


washed out the acid will neutralize the acid, 
but you should be careful to wash the water 
containing the soda out, as soda remaining 
for any length of time will rust the pipes 
and connections, too. One of the most effi- 
cient methods that I have ever seen for 
removing scale from small automobile boil- 
ers was to use common crude oil mixed in 
with the water. The process is this: First 
disconnect your tank and drain all of the 
water out of the jacket, then pour in about 
a pint of crude oil in the jacket, then fill 
in with water until the oil shows at the top 
outlet of the jacket; shut off the circulation 
of water and run the engine, carefully 


watching it so that it does not become over- 
heated. 


Then engine should be run until 
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practically all 
away. 
oil follows 


the water in jacket boils 
As the water level goes down the 
and has a very considerable 
loosening action on the lime. The advan- 
tage of this method is that there is no risk 
of rusting, but there is some of overheating 
and the engine should be run at quite low 
speed in order to avoid this. 


LIFE OF CAST-IRON PIPE. 


It is extremely difficult to get any satis- 
factory estimate as to the average length 
of life of street mains. Practical men in the 
trade say that it is a question for the chem- 
ist, says Domestic Engineering. The chem- 
ical constituents of the soil and the likeli- 
hood of exposure to electrolysis have every- 
thing to do with the matter. Where garbage 
has been deposited, or the soil is alkaline 
from any cause, the pipe may not last more 
than three or four vears. In a good natural 
clay or sandy soil pipes can easily last for 
twenty-five years. At the City Hall it is 
said that eighteen years is a fair estimate in 
Chicago, where conditions are most favor- 
able. 


A SIMPLE TEMPERING RECIPE. 


Dissolve a small quantity of sal-ammoniae 
iu water, make the metal red hot, dip it in 
the mixture and leave enough heat in metal 
to draw it back a bit. If left to cool in 
the liquid tools will show too hard. 


TO REVIVE FROM SUFFOCATION. 


By inhalation of poisonous gases, 
such as illuminating charcoal 
gas in wells, coal gas, 
gas, ete. 

Remove the patient to open air and send 
for a physician. 

In rescuing, avoid risks. If in a room, 
open and close the door rapidly to fan and 
force air into it; break out windows. Do 
not take a light into a cellar, mine, well, 
apartment, or any place where gas has 
escaped. Tie a rope around the waist of 
rescurer; cover his mouth and nose with a 
handkerchief wet with vinegar and water. 

Get the patient to fresh air. Dash cold 
water on his face and chest. Use artificial 
respiration the same as in drowning. Apply 
hot bottles to body: put mustard plasters 
to heart, soies of feet and wrists; when re- 
covering, mild stimulants may be used. 


vapors, 
vapor, 
mine 


gas, 
sewer gas, 
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HOW TO MAKE A GRAVEL ROOF. 


There is no reason why a gravel roof 
should not be a good one, if only proper 
care and good materials are used in its 
construction; at least it should be good for 
the money expended on it when compared 
with the cost of tin, galvanized or copper 
roofs. Of course, a gravel roof is only 
suited for a low pitch or flat roof, as on a 
steep roof the gravel would eventually 
wash off and leave the paper or Canvas ex- 
posed to the weather. Ordinary coal tar 
answers fairly well for a top coat before 
the gravel is spread on, if the roof is very 
flat. If the roof has a good pitch it is a 
good idea to mix 8 or 10 pounds of com 
mon rosin with the pitch while it is boil!- 
ing, stirring the mass well with a stick be- 
fore it is taken out of the boiler. 

To prepare the roof before covering with 
tar after it is boarded tightly with matched 
stuff, the following rules should be ob- 
served: In all cases the grain of the roof- 
ing boards should run in the direction of 
the pitch—never across it—and all joints 
should be driven and tight. The 
hoards should be planed on the top side, 
and should be free from shakes or knot 
holes. Swab the whole roof over with a 
thick wash of Portland cement mixed with 
water to the consistency of thick paint. 
Let the roof dry for a few hours, then lay 
on a coat of good roofing paper—tarred pa- 
per preferred—having a lap of about one- 
third of the width of the paper. Over this 
sive a thin coat of hot tar, in which ground 
usbestos, mica or Portland cement has been 
mixed, in the proportion of one bucketful 
of cement to four of hot pitch. Let stand 
until dry and hard. Over this lay another 
coat of roofing paper, and on this lay a 
thickness of rough sacking, which must be 
tacked down here and there with broad 
headed tinned nails, such as tinsmiths use 
in roofing. On this sacking lay a_ thick 
coat of the tar while hot. and then sprinkle 
coarse sand and fine gravel on the hot tar 
and leave to harden. The tar must con- 
tain the proportion of asbestos, mica or 
cement as described in the foregoing. 


close 


Such a roof properly laid will last from 
seven to nine years, and may then be made 
good again by a generous coat of tar and 
fine gravel. 


Our readers are urged to contribute to 
“Shop Notes” any kink they have worked out 
or may be using to advantage. 
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HOT WATER FOR BARBER SHOP. 


A correspondent in the Metal Worker 
offers the following as a small heater which 
any mechanic can fix up. Make a small 
boiler of a piece of 4-inch wrought iron 
pipe, 15 inches long, with the ends capped 
and the inlet and outlets arranged as shown 
in the sketch. This is designed to lie hori- 
zontally and to have %-inch boles drilled 


GALVANIZED IRON HOOD be 


AIR HOES 


Plan of Stove and Boiler Arrangement 


and threaded in each end, one on the top 
and the other on the bottom. This can be 
set up on a stand or brackets sufficiently 
high to allow a one-wick oil stove to be set 
under it. The and heater could be 
inclosed in a galvanized iron hood, with a 
few holes in the top and a few in the bot- 
tom to let in fresh air and allow the 
products of combustion to escape. The hood 
should have an opening large enough to 
allow the oil stove to be inserted and re 
moved. This may be set under a sink, or 
any place where it will be out of sight. 
The space adjoining it may be protected by 
asbestos paper, if 


stove 


deemed necessary. If 
there is gas in the building, a gas flame can 
take the place of the oil stove. 


HOW TO DARKEN OAK. 


Oak may be immediately and easily dark- 
ened by laying on liquid evenly 
with a rag or brush. The effect produced 
is just the same as is produced naturally 
by age and the color will not fade. Bichro 
mate of potash, dissolved in cold water and 
applied with a brush, is another method 
of deepening the color, or new oak may be 
brought to any nearly black, by 
the application of a decoction of green wal- 
nut shells. Be careful to apply each coat 
evenly. 


ammonia 


shade, or 
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HOW TO MAKE A CHEESE PRESS. 

A cheese press may very easily be made 
at home and the skim milk used for making 
the cheese. If it has been the custom to 
feed skim milk to the hogs, the warm fresh 
whey may be given them instead, says 
Hoard’s Diaryman. 


MECHANICS. 


a short post is inserted is placed over the 
follower and makes the fulcrum for the 
lever. 

In making cheese all milk containing from 
one to two per cent fat may be used. Be- 
sides the press a dairy thermometer, rennet, 
coloring and cheese cloth will be required. 
One hundred pounds of skim milk will make 


CHEE SE 


Home-Made Cheese Press 


Make the bottom pieces of the press of 
wide plank and the standards of 2 x 4-ineh 
wood—any wood that is tough and strong 
will do. The crosspiece between the stan- 
dards should be very strong, also, so that 
it will bear the leverage. The part with the 
holes in should be of iron and adjusted by 
an iron pin. Weight the lever with a large 
stone. 

Make the octagon-shaped cheese mould or 
hoop of inch boards, triangular shaped 
pieces being used to form the corners. The 
follower should be sawed from 2-inch plank 
to fit the hoop: make it deep and narrow 
so that the cheese may be pressed out in a 


good shape. The cheese hoop with its fol- 


lower is placed on the bottom plank of the 


press and a square block of wood in which 


7 or 742 pounds of cheese. Fill the boiler 
with milk and place on the stove. Put the 
thermometer in the milk and slowly heat to 
&6 degrees. Now add two teaspoonfuls of 
rennet extract with water, about a half cup- 
ful, before adding to the milk. At the sane 
time add a teaspoonful of coloring. Let the 
milk come to 90 degrees, take off the stove 
and cover with a cloth; in 15 or 20 minutes 
it should be sufficiently coagulated. When 
so, lift on the stove again, and with a table 
knife cut the curd in all directions so as to 
divide it into small cubes; heat slowly to 100 
degrees, stirring occasionally to prevent the 
curd settling to the bottom and burning or 


and Follower 


over-heating. When a handful of curd upon 
being tightly squeezed until all the whey 
is out will fall apart easily, it is cooked 
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enough. Take it off the stove again, cover 
as before and allow the curd to lie in the 
whey for a time. Lift the curd into a sink 
and let it drain. Work out the whey, grind 
the curd up with the hands, salt it with 
about 6 ounces of salt per 100 pounds of 
milk and work well. If not enough curd 
to fill the mould keep it in a temperature 
of about 60 degrees until next day, when 
more curd may be added. 

After being in the press two hours, the 
cheese should be turned upside down, the 
cloths fixed nicely, and the pressure added 
us before; leave in press for two days; have 
the cheese well bandaged when put away to 
cure. A temperature of 60 to 70 degrees is 
best for curing the cheese, where it should 
be kept for three weeks, and turned daily. 

pop 
HOW TO MAKE PHOSPHOR TIN. 

The method for 
which I 


making phosphor tin 
may not be applicable in a 
brass foundry doing a large business, but 
it is worth knowing, says a correspondent 
in the Foundry. This method must not be 
confounded with the fireworks producing 
method of using yellow phosphorus, with 
or without a coating of copper sulphate. | 
use red phosphorus, which can be obtained 
in the form of powder. It will not ignite 
below a temperature of 240 degrees Centi- 
The melting point of tin is about 
230 degrees Centigrade, or ten degrees less 
than the ignition point of red phosphorus, 
und it is this difference of ten degrees which 
inakes the method possible. 

For every 28 pounds of tin, take 4 ounces 
of phosphorus and ram fairly hard into the 
bottom of a crucible of sufficient size to 
receive the required quantity of tin. The 
phosphorus should be covered with powd- 
ered charcoal and the crucible warmed be 
fore puting the phosphorus in. Melt the tin 
in another crucible, bearing in mind the 
fact that it must be just melted and not 
overheated, on account of the fact that there 
is only a ten degree leeway between the 
melting point of the tin and the ignition 
point of the phospborus. Pour the tin into 
the crucible containing the phosphorus, and 
after stirring and allowing some time for 
mixing, place the crucible in the furnace 
and burn off the excess of phosphorus. Ar- 
senie tin can be made in the same way. 

All the articles in “Shop Notes” depart- 
ment are printed at end of year in book 
form. Price 50 cents. 


use 


grade, 
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HUMAN CLAMPS 


In the shops of the Peonsylvania lines at 
Pittsburg, Pa., a very ingenious clamp is 
used in dismounting broken air and steam 
hose, says Railway and Locomotive Engi 
neering. The clamp is quite as practical as 
it is curious, however, and might readily be 
adapted to other forms of work. 

It consists of a stout block of wood about 
16 inches high placed on the ground and 
having an iron plate let into its upper side 
at a suitable point: The plate forms a sort 
of anvil. A piece of spring steel is hinged 
at one end of the block and the other end 
of the steel carries a seat, the whole being 
counterbalanced by a weight which 
from a pulley on a post nearby. 


hangs 


w 


ANVIL 


Woooen BLOCK 


Seat Clamp For Dismantling Hose 


When the operator wishes to take off 
broken hose from a nipple which is to be 
used again, he lays it on the anvil, leaving 
ihe clevis projecting beyond the steel spring. 
and then he literally sits down on the whole 
job. His weight effectually clamps the 
piece of hose pipe in place, and holds it in 
iu most convenient position for working 
When he wishes to the work, he 
eases up on his seat, and the counter weight 
on the post carries seat and spring up so 
that the hose is instantly freed. In fact, 
the act of standing up to reach another 
broken piece of lets the one which 
has been dismantled come out of the ma 
chine. 

The device is very simple and as there is 
practically nothing about it to 
it has no maintenance charge. 
man secures the best clamp on his work. 


release 


hose 


wear out, 


The heaviest 


If Popular Mechanics has no representa- 
tive in your shop write for particulars, and 
learn how you can earn money easily every 
month. 
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HOW TO MAKE A HANDY KEY-SEATING 
TOOL. 


A correspondent of the American Ma- 
chinist tells how he made a key-seating tool 
and 12 keyways in one and one-half hours. 
Ile says: 

“The problem was to keyseat some gun- 
metal articles, and as the hole was % inch 


FIG, 2 
A Keyseating Tool 
diameter by 2 inches long, I thought it im- 
practicable to chip or file them—the more 
so, as they had to slide on the shaft with- 
out much shake. This necessitated a 
smooth, straight keyway. - 

“I took a piece of ®%-inch shaft about 12 
inches long, milled a keyway (A) in it 
about 3 inches long, and inserted a_ tool 
shipped like Fig. 2. B is a \%-inch pin for a 
stop to take up thrust, C is a 1-16 pin hold- 
ing tool in slot, D is the cutting edge. 

“T then held the articles in the universal 
chuck of the lathe, the tool mounted in the 
tool-post of the lathe. I then pushed 
through, tightening %inch screw (E) each 
eut. The tool and twelve keyways com- 
plete took one and one-half hours.” 

HOW TO RECOGNIZE A GOOD QUALITY OF 
GLUE. 


Break a cake of the glue into several 
pieces, either by striking it a blow with a 
hammer or by bending it. If the broken 
pieces have smooth, even edges, the glue is 
of poor quality. If the edges are very 
ragged, the quality is good. The more 
splinters at the broken edges the more the 
glue is to be depended upon and it will 
stand damp weather well. 

A German chemist has invented a method 
of manufacturing fluid gas from the 
residuum of petroleum and heavy mineral 
oils. The inventor claims it can be manu- 
factured cheaply where there is an abun- 
lance of petroleum and can be transported 
in cylinders. The gas makes a_ brilliant 
light for street lighting and is very difficult 
to explode. 


PUTTING PLUGS IN WATER PIPES. 


While making some changes in the water 
piping in a large building I ran across a 
job that I think worthy of mention, says 
a writer in Practical Engineer. The _ busi- 
ness of the company occupying the build- 
ing necessitated the erection of a new build- 
ing in the rear of the main building, and 
when the contractor was well along with 
the excavating work it was found that the 
city water pipes were much in the way, so 
much so that it was necessary to break 
and plug several joints. 

I found that to do this would require four 
8-inch plugs and two 10-inch plugs. As 
the piping was cast iron and the joints bell 
end spigot, considerable time was lost look 
ing for special plugs. Only two plugs could 
be found, so I made the following sugges 
tion: I had two blank flanges cut from 
3-16-inch boiler plate the same diameter as 
the spigot end of the pipe, two 8-inch and 
two 10-inch. After hunting around the 
plant I found two specials, the running 
size being 8 inches and the side outlets 4 
inches, which were broken at the 8-inch 
bell ends. Using a handle chisel, the spigot 
ends were cut off; the ends were 14 inches 
long. For the two 10-inch openings I had 
to cut the spigot end off of two lengths of 
10-inch cast iron pipe. Making sure that 
the blank flanges were smooth, I put them 
into the bell of each opening and with the 
spigot end against that, and wedged the 
pipe firmly in the center of the bell, and 
then drove in about five strands of thor- 
oughly twisted jute. After all the joints 
had been prepared in this manner I heated 
the lead and with a jointer on each con- 
nection the hot metal was poured in. When 
the metal had set it was driven up in each 
joint, and when the pressure was turned 
on the piping showed no signs of leaking. 


REMOVING GLASS STOPPERS. 


Glass stoppers sometimes occasion even 
more difficulty than corks in their removal. 
An almost infallible cure for a fixed stop- 
per is to grasp the bottle in the left hand, 
and with the thumb press against the 
offending stopper, while with the right hand 
gently tap against this pressure, using the 
handle of a knife or other hard instrument. 
In this way gradually work round the stop- 
per, which will quickly become loose enough 
to be extracted. 
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EMERGENCY ROPE TIRE FOR AUTOMO- 
BILES. 

Rubber tires are not always to be had 
when wanted, but a piece of rope is gen 
erally to be found at any farm house. The 
Automobile gives the following valuable in 
structions on making an emergency tire: 

If a tire is injured on a run so that it 
eanngt be repaired, and if a substitute is 
not available, a rope can be wound on the 
wheel rim and the car run slowly to the 
nearest repair station. Before applying the 
rope, the car must be jacked up and the 
tube and shoe removed from the rim. The 
clamps or lugs which help to hold the shoe 
in place are also removed. Procure a piece 
of rope, of such diameter that when wound 
on the rim it will project above the edge or 
clincher and thus protect it. The rope 
should be long enough to wind around the 
rim several times, so as to completely fill 
the space in the rim ordinarily occupied by 
the tire. 

Before the rope is put on, a piece of wire 
or strong cord should be fastened securely 
to one end. The free end of this cord or 
wire is pushed through the valve hole in the 
rim and fastened to one of the spokes. Af 
ter one of its ends is thus secured, the rope 
ean be wound on the rim. Care should be 
taken that the rope is wound on as tightly 
as possible. To do this an assistant will 
be, usually, required, who should turn the 
wheel slowly while the rope is laid on under 
tension. The other end of the rope is now 
secured by means of a piece of wire or cord, 
passing through one of the clamp holes and 
fastened to a spoke, as already directed. 

After the car has been lowered down and 
the jack taken away, the motor may be 
started and the car driven slowly to the 
nearest repair station. When driving a car 
having ropes on a wheel rim as described, 
great care is necessary. When passing over 
car or railroad tracks, or when passing over 
streets paved with stone blocks, the rim 
may be ruined, if the car is driven at any 
but the slowest speeds. 

It is well to bear in mind that the wheel 
which has the rope on its rim has a smaller 
effective diameter than the other wheels, 
which have tives on. Consequently if either 
of the rear wheels are roped as described, 
the differential gear will function as long 
as the car is moving. For this reason the 
ear should not be driven any great distance 
under these conditions, as excessive wear 
of the differential pinions would result. 

Ropes on one of the front wheels will 
interfere with the operation of the car only 


very slightly, and it may therefore be driven 
for a greater distance without injury than 
if one of the rear wheels is roped. If there 
are any passengers it is well to arrange 


them so as to have as little weight on the 
disabled wheel as possible. 


RE-ARRANGING HEATING COILS. 


A steam heating coil consisting of a con 
tinuous coil of pipe around one side and on 
the end of a room, connected by return 
bends, which required 15 pounds of pres- 
sure to heat was changed by a correspond. 
ent of Power, who wished to use exhaust 
steam for heating so that the room could 
be heated nicely with less than two pounds 
back pressure on the exhaust. 


Air Valv 


Air Valve 


Return 
Re-Arrangement of Steam Coils 

One day after the coils had frozen up he 
broke the return bends off at one end with 
a hammer and substituted a branch tee 
with right and left nipples and couplings to 
connect up as shown in the sketch. He put 
an air valve on the top of the tee and one 
on the end of each loop. The heat could 
then be controlled in each loop separately 
by means of the air valve on that loop, and 
the whole arrangement worked admirably 

Engineers are scirce in the United States 
navy and Rear Admiral Charles W. Rae 
engineer-in-chief of the bureau of steam en 
gineering, is urging special legislation by 
Congress with a view to increasing the num 
ber of naval officers available for engineer 
ing duties. 
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A SIMPLE INSTRUMENT FOR ALIGNING 
ENGINES. 


An instrument for aligning engines which 
is simple in construction and particularly 
helpful in engine-rooms containing a num- 
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“Bulging of putty is probably caused by 
the expansion and contraction of the wood 
during damp weather. As the moisture is 
evaporated the surface shrinks, decreasing 
the size of the nail hole. Ninety per cent 
of the effect is from this cause and 10 per 
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Device for Aligning Engines. 


ber of engines on which adjustments are 
frequently made is described by a corre- 
spondent of Power who says he patented it 
years ago. 

It consists of a frame, A (see sketch), 
which is attached to the piston rod of the 
engine, B, after the connecting rod has been 
disconnected from the crank-pin. The rod, 
or preferably a tube, C, is adjusted in the 
frame, A, and is perfectly parallel to the 
piston rod, B. This rod, which lies in the 
same horizontal plane as the piston rod, ex- 
tends a few inches beyond the center of the 
crankshaft, forming what is a parallel ex- 
tension of the piston rod, A. On the end of 
the rod, C, is carried the sliding adjustable 
head, D, which is fitted with a small level 
on the top, E, and two adjustable pointers, 
F, and G; F is centered at the center of the 
crank-shaft and G at the center of the 
crank-pin, and if the crank-shaft is true 
when it is rotated, the ends of these point- 
ers will remain at the same parallel dis- 
tance from the rod, C. If the shaft is not 
at right angles to the piston rod, on rotating 
it and the pointer, G, the error may be easi- 
ly measured by observing the amount that 
the pointer, G, slides in or out of its socket 
in order to remain in contact with the end 
of the crank-pin. The slightest variation 
of the shaft from a right angle or a level 
position will be shown by the instrument, 
which may be used without a great amount 
of labor or loss of time. 


BULGING PUTTY. 


In a paper read before the Master Car and 
Locomotive Painters, at Atlantie City, B. F. 
Miller reported: 


cent is from the expansion and contraction 
of the nail and the effort of the wood fiber 
to straighten. It was demonstrated to the 
committee that where a small nail was used 
the bulging amounted to but little. The 
bulging increased with the size of the nail 
head and the depth of set. It was recom- 
mended to use none but seasoned lumber; 
use small-headed nails as possible; set them 
not more than 1-16 of an inch below the 
surface; thoroughly prime and second coat 
all depressions, including heads of nails and 
screws.” 


IMPROVING A HAMMER HANDLE. 
When putting a new handle in a hammer 
for use at the anvil the following little 
wrinkle, given by a correspondent of the 
American Blacksmith will be found to 
greatly improve it. 


An Improved Hammer Handle. 


Cut a %-inch piece out of the handle 2 
inches from the hammer head. Slot each 
end of the cut to receive a piece of spring 
steel 3/32-inch thick and as wide as the 
handle. Fasten the steel with rivets. The 
extra work requires but a few minutes long- 
er, and well pays for the trouble. 


— 
- 
— | 
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THAWING SERVICE PIPES BY ELECTRIC- 
ITY. 


A Transformer Specially For This Work 


fhe approved, rapid and economical meth- 
od of thawing frozen water and gas pipes 
electricity. A new transformer for 
this especial purpose and designed to work 
on alternating circuits of from 2,000 to 2,300 
volts, is the latest addition to the electrical 
apparatus. The transformer operates by 
ineans of an adjustable core or flux shunt 
controlled by a hand wheel and locking 
device. 


is by 


The transformer after being located close 
to the frozen pipe should have the flux shunt 
dropped to its lowest position, the 
secondary connected to the water pipe and 
the primary connected to the line. After 
closing the primary switch the shunt should 
be raised by means of the operating handle 
until a sufficient voltage and current are 
obtained for the particular pipe under treat- 
ment. The operating handle should then be 
securely clamped by means of thumb screws 
provided for this purpose. After the pipe 
is completely thawed, the shunt should again 


eore 


be secured at its lowest position ready for 


the next treatment. In thawing street mains 
two adjoining hydrants can conveniently be 
terminals. Service pipes can be 
thawed out by using as terminals a house 
fancet and the nearest hydrant, the house 
faucet and the service pipe, or a faucet in 
i neighboring house. 


used as 


In every ease special precaution must be 
tnken to make good connections, otherwise 
the water faucets, hydrants, pipes, ete., 
used for terminals will be burned and dis- 
tizgured by the heavy current used. 

No positive rule is given as to the exact 
length of time required in any particular 
case owing to the widely varying conditions, 
but the following table compiled from rec- 
ords made last winter furnish a fair basis 
of average conditions: 


Length Volts 


| 
4oft. | 


100 ** | 
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The manager of the Public Service Corpo- 
ration of New Jersey, which has a record of 
2,963 services thawed out, states: “The first 
wagon was fitted up with a considerable 
amount of apparatus for making calcula- 
tions, but after a very brief experience all 
the instruments were discarded and the 
operator simply gauged his work by the 
manner in which the water boiled in the 
barrel on the wagon, which was used as a 
Additional were fitted 
up in this manner and the work carried on 


resistance. wagons 


Transformer For Thawing Out Pipes 


to the extent of our ability to spare 
and wagons from other work. 
Wagons contained a 300-light 
wired up to a rough wooden 
primary fuse boxes on the and suf 
ficent length of wire to reach an ordinary 
overhead circuit, the custom being to stand 
the wagon alongside the pole nearest. the 
building where the pipes were to be thawed 
out. On the secondary side a heavy knife 
switch properly fused was fastened in the 
bottom of the wagon, and two coils of heavy 
wire mounted on reels were also provided. 

“In the single building, the 
method of procedure was usually to connect 
the primary leads to the overhead cireuit, 
insert the primary fuses, run out the 
heavy wires from the 


men 
Most of the 
transformer 
rack, with 


side, 


case of a 


two 
reels to the desired 
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length; one end being connected usually 
through the cellar window to the water 
pipe, as near the cellar wall as possible, the 
other end being connected to the nearest 
hydrant or curb box, preferably on the op- 
posite side of the street. The object was to 
allow treatment of the pipe at any point be- 
tween the cellar wall and the street main, 
as there was no way of determining the 
exact point of interruption. 

“When the pipes of two or more adjacent 
buildings were to be treated, the water ser- 
vices were simply connected in series, and 
as a matter of fact it was found to be just 
as easy to thaw several houses and took no 
more time than it did for one. As a matter 
of experiment we tried grouping buildings, 
to see what the result would be, and the 
largest number we were able to find in one 
location, which consisted of a row of small 
tenements, fourteen in number, were thawed 
out as easily as a smaller number, although 
the time required was somewhat longer. 

“By having sufficiently long secondary 
leads, we also found it more convenient to 
extend the secondary than to move the 
wagon, and in one instance we thawed out 


about thirty pipes without moving the 
wagon. The length of wire used in this 


case, however, was about 500 feet. Charges 
for the service varied from $4 to $15, and 
was very much less than the cost of tear- 
ing up the pavement would have been. In 
one case a 6-inch main was thawed out 
simply as a matter of experiment, the time 
required being about three hours. The 
number of services that can be handled by 
one outfit in a day depends entirely on 
local conditions of poles, wires and loca- 
tion of service. Our outfits consist of two 
men each with a horse and wagon, and 
each outfit averages all the way from 10 
to 200 pipes thawed out per working day.” 

Transformers are also made to work on 
circuits of 500 volts. 


COVERING FOR OVERHEAD STEAM 
PIPES. 

A pipe for overhead steam pipes that is 
advocated by Mr. Robert Watt in a con- 
tribution to the question box of the Ohio 
Gas Light Association is described in the 
“American Gas Light Journal.” The pipe 
is enclosed within a molded covering and 
wrapped in canvas, and the canvas is paint- 
ed with two coats of tar boiled down to 
the consistency of soft pitch, having a little 
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slate flour, slaked lime or hydraulic cement 
added to it. It is applied with a_ brush, 
the second coat two or three days after the 
first. 


CLEANING BOILER TUBES. 


In a certain city there are two breweries 
operated by one company each brewery hav- 
ing a separate steam plant says a corre- 
spondent in the National Engineer. The en- 
gineer of one of the plants insists that the 
proper way to keep his boiler tubes clean is 
to use a steam cleaner frequently and not 
use a scraper until the boiler is laid off, or, 
in this case, about every two weeks. In 
defense of this method he states that the 
boiler and inner setting are exposed to the 
surrounding atmosphere for a much shorter 
period of time than would be possible if a 
scraper alone were employed. 

At the other plant the tubes are scraped 
each day, the engineer there claiming that 
using a steam cleaner serves to accumulate 
soot in the tubes, whereas the scraper ef- 
fectually removes it. 

In my opinion both methods are right un- 
der certain conditions. One objection to the 
steam cleaning method, as found in aver- 
age use, is that the steam used is heavily 
saturated with water, and in passing 
through the tube part of it condenses, caus- 
ing an immediate pasty deposit in the tube, 
which shortly after hardens and perceptibly 
affects the transfer of heat to the water in 
the boiler. In such cases, unless a scraper 
is used frequently, this deposit accumulates 
to an extent that calls for a considerable 
amount of coal in excess of what would 
otherwise be necessary. Just how often 
the scraper should be used depends some- 
what on the conditions the boiler is operated 
under. It is safe to say, however, that re- 
liance should not be placed exclusively on 
steam cleaners. If it comes to a choice be- 
tween the two methods, the scraper will be 
found to keep the tubes cleaner than the 
steam blower. 


_ 


More natural gas was produced last year 
than ever before, and was valued at $35,- 
815,000. Ninety-four per cent was produced 
in Pennsylvania, West Virginia, Ohio and In- 
diana. The consumers, manufacturers and 
individuals totaled 634,269. The United 
States produced 99 1-3 per cent of the entire 
world’s production of natural gas. 
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LARGEST STEEL-CONCRETE CHIMNEY IN 
THE WORLD. 


The largest steel-concrete chimney in the 
world was recently erected at’ Bellevue, 
Mich. It is about 182 feet high with a 22- 


Concrete Stack 
feot square base built in solid rock 4 feet 
in the ground, and having 108 steel bars 
imbedded in it. The chimney consists of 
in inner and outer shell, 8 and 4 inches 
thick, respectively, to a height of 60 feet, 
where they join, tapering from there on 
from 8 to 5 inches in thickness. It is a 


M 
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single piece from top to bottom and weighs 
with its 390 tons, 25,000 pounds of 
which Work was carried on from 
the inside at the rate of six feet per day. 


base, 
is steel. 


TO LOOSEN RUSTY SCREW. 


One of the simplest and 
of loosening a rusted screw is 
apply heat to the head of the 
small bar or rod of iron, flat at 
reddened in the fire and 
or three minutes to the 
screw. Will, as soon as it heats the screw, 
render its withdrawal as with the 
serewdriver as if it were only a recently 
inserted screw. This is particularly 
novel, but 


readiest ways 
simply to 
screw. \ 
the end, if 
applied for 
head of a 


two 
rusty 


eCusyV 


not 
is worth knowing. 


HOW TO SOFTEN PUTTY. 


Putty which has become hardened by ex- 
posure, as around window 
and readily removed by 
of the following mixture: 


sash, may be 


softened the 


use 
Slake three pounds of quickstone lime in 
water and add one pound of pearlash, mak 
ing the whole of about the consistency of 
paint. Apply to both the and 
let it remain for 12 hours. At the end of 
that time the putty will be sufficiently soft 
so the glass can be lifted out of the frame 


sides glass 


—____ 


HOW TO CLEAN POLISHED WOOD. 


An encaustic composed of wax, 
and a excellent for 
and polishing at the same time. 


sal soda 


good soap is cleaning 
Shave the 
wax and the soap and dissolve them in boil 
ing water: stir frequently and add the soda 
When the wax and soap are thoroughly dis- 
solved place the mixture in a 
ean be closely covered and. stir constantly 
till cool. 


vessel which 


This mixture will ink from pol 
ished surfaces and may be satisfactorily ap 
plied to marbles, bricks, furniture, tiles nnd 
floors. 


remove 


A ear door fell from a freight train on 
the Southern Ry. so that it rested on both 
rails, 
it and 
thrown 
engineer, fireman and a flagman. 


The locomotive of a passenger struck 
the and tender 
down an embankment, killing 


locomotive were 


the 
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WORN VALVE GEAR AND HOW TO DEAL 
WITH IT. 


Fauty action of the exhaust valves due 
to wear in the valve actuating mechanism is 
the cause ascribed by the Automobile of 
motors missing and not giving off power. In 
an excellent article on worn valve gear that 
paper further states: 

The rollers, 
cams of the half-time 
themselves may wear, owing to defective 
lubrication, or to the material of which 
they are made being too soft. If the amount 
of wear is, say, one-eighth of an inch, it 
is clear that the valve will open just this 
much too late, and this much 
early. 


or shoes, which ride on the 


shaft or the cams 


close too 

Back pressure will be caused by late open- 
ing, particularly at high speeds, and the 
burned gases will be retained in the eylin- 
der by early closing, and will be compressed 
toward the end of the exhaust stroke. 
When the inlet valve opens, therefore, these 
burned gases, which are then under pres- 
sure, Will rush out into the inlet pipe, and 
displace a portion of the incoming charge. 
Now the piston out on the suction 
stroke, and as the inlet pipe is full of ex- 
haust gas, the fresh gas will not reach the 
eylinder until the piston has moved out a 
considerable percentage of its stroke. Con- 
sequently the volume of the aspirated charge 
will be less, and the percentage of burned 
gas to 


greater. 


goes 


fresh, or will be 
This will cause weak explosions 
and loss of power. 


explosive, gas 


A little consideration will show that if the 
exhaust valves act as described, it will be 
almost impossible to throttle the motor, se 
as to make it run slowly. When the motor 
is throttled very much only a small quan- 
tity of explosive gas is taken in during each 
suction stroke. There is, as just shown, 
a relatively large volume of burned gas in 
the cylinder and passages. This burned gas 
may dilute the fresh gas to such an extent 
as to render the resulting mixture 
explosive. 

When there is a greater distance between 
the “push-rod” and valve stem than 1-16 
inch the valve actuating gear should be 
taken apart and refitted. More clearance 
must be allowed between the rod and valve 
stem when the latter is long than when it 
is short. The reason is, that a long valve 
stem lengthens more on being heated than 
a short stem. For this reason before test- 
ing the clearance between the stems and 


non- 
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rods, one should make sure that the motor 
is thoroughly heated by running it for ten 
or fifteen minutes. This run ought to get 
the valve stems up to working temperature. 

When fitting a new exhaust valve—espe 
cially if it has a long stem, and everything 
cold—be careful not to make this clearance 
too little. If too little clearance is allowed 
when the parts are cold, the expansion 
due to the working heat may be sufficient 


to lengthen the valve stem so much that 
it will rest on the end of the push rod, 


and so prevent the valve from seating fully. 
This will, of course, result in great loss of 
power also. 

Often a motor will have good compres- 
sion when cold, or slightly heated, and have 
next to none at all after it run for 
some time. When a motor acts in this 
way, the trouble is usually due to leakage 


has 


past the valves on account of the small 
amount of clearance between the valve 


stems and the push-rods. When the stems 
and valves are cold, the latter seat properly, 
but when the stems are heated, and of 
course expanded, the valves are prevented 
from seating by the stems resting on the 
push-rods. 

Valve seats which are pitted badly are 
usually faced off. So much metal may he 
taken off in doing this that the stem of the 
valve—when the latter rests on the re-made 
valve—wiil touch the push-rod. After valves 
have been ground in a great deal, or after 
they have been faced off, the stems may 
also strike the push-rods. The action of 
mechanically operated inlet valves will be 


affected by wear in the mechanism, the 
same as exhaust valves. 
Inasmuch as the springs on the _ inlet 


valves are usually weaker than on the ex- 
haust valves, the wear on the parts which 
move them will not be so great. Another 
reason why the wear is less is that there 
is no pressure on the inlet valves at the 
instant when they are lifted, while the ex- 
haust valves may have forty or more pounds 
pressure to the square inch on them at this 
moment. 

Inlet valves do not get nearly as hot, and 
consequently do not expand as much as ex- 
haust valves. For this reason less clear- 
ance should be allowed between the stems 
and push-rods than would be allowed be- 
tween the stems and push-rods of exhaust 
valves. 

The remarks about facing off the seats of 
valves and grinding in of exhaust valves 
app!y to inlet valves also. 


POPULAR MECHANICS. 


ELECTROGRAPHY: A COMPANION TO 
PHOTOGRAPHY. 


{Fxcerpts from an article in London Technics, by Prof 
Chas. R. Darling, Demonstrator in Electrical Engineering 
Guilds Technical College, Finsbury.) 

The term “electrography” is intended to 
embrace all the methods whereby, on pass- 
ing a current of electricity through a _ suit- 
vble medium, images of the anode or 
kathode may be obtained either directly or 
by “development.” The name was sug- 
gested by the analogies to photography pre- 
sented by the processes, the difference con- 
sisting in the use of electricity instead of 
light to produce the effects. 

A simple and convenient method of pro- 
curing these images or “electrographs” is by 
the use of the apparatus illustrated in Fig. 
1. It consists of a sheet of metal A (prefer- 
ably zine or copper), on the top of which 
is placed an impression-pad B, consisting of 
a few sheets of damp blotting-paper super- 
posed. The medium in which the images 
are to be obtained consists of a sheet of 
oidinary white paper C, damped with water 
or a suitable solution, according to the ef- 
fect desired, as will be described — later. 
(ne terminal of a battery is connected with 
the zine plate, the other terminal being 
pressed on a metallic substance D (which 
suitably consist of a coin, or small 
metallic block as used by printers), thereby 
completing the circuit through the pad and 
paper. Good results may be obtained by 
using a battery of six small accumulators, 


may 


APPARATUS FOR OBTAINING ELECTROGRAPHS. 
or six bichromate cells in series: whilst for 
quicker results wires from 100 volt mains 
(direct current) may be used. If arranged 
as shown in the figure, the coin being con- 
nected to the negative end of the battery, 
the direction of the current will be from 
the plate A (anode), to the coin D (kath- 
ode), through the pad and sheet of paper; 


to use the coin as anode it is only neces- 
sary to reverse the connections. 


If, now, the sheet of paper C has been 
prepared by soaking in water and pressing 
out the superfluous moisture between the 
folds of blotting-paper—the pad having been 
similarly prepared—and a current of elec- 
tricity be passed by pressing the negative 
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terminal on the coin D for a few seconds, it 
will be found, on raising the coin, that no 
visible effect, other than that due to me 
chanical impression, is observable on the 
paper beneath. But if now the paper be 


Fic. 2.—Evectrocrarus of Cons. THE 
LETTERING AND PATTERN ARE REVERSED, 
FORMING A ‘* NEGATIVE.” 
treated in turn with silver nitrate solution 
and hydro-quinone, a black image of 
the coin is obtained. Any photographic de 
veloper other than hydro-quinone will pro- 
duce the effect, and may be applied either 
before or after the treatment with silver 
nitrate. Nor is it necessary to “develop” the 
image immediately after performing the ex 
periment; the paper may be kept for 
months, and will still be found capable of 
yielding the picture of the This 
wethod of producing a picture differs from 
photography in so far as the paper is sensi 
tised after exposure to electricity, instead 
of before exposure, as in photography. Fig. 
2 reproduction of electrographs ob 
tained in this manner. The lettering on the 
coins is, of course,. reversed in the electro 
graph: but by employing a fusible metal 
mould of the coin as kathode, the ordinary 

appearance is presented. 

It cannot be said that any completely sat- 
isfactory explanation of the electrical latent 
image has yet been given. 


clear 


coin, 
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on 
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MECHANICS FOR 


YOUNG AMERICA 


HOW TO MAKE “ANTIQUE” CLOCKS FROM 
UP-TO-DATE MATERIALS. 


Ten years ago the antique clock was the 
only kind wanted, and it was of no value 
unless there were evidences of cobwebs 
and ages about it. The genuine old-timer 


was the only kind desired. There were men 


in the junk business and men in the an- 
tique furniture business who made a_spe- 
cialty of buying the old clocks from the 


remote farming districts, or wherever any 
one had an old clock for sale. The clocks 
of our great grandfathers were in demand 
at good and remunerative prices to the orig- 
inal owners. Many were loth to part with 
the heirlooms, but the dazzling prices 
offered caused many of the people to sac- 
vifice the timepieces. These good old days 
passed away some years since, and today 
the modern wood-worker and cabinet-maker 
supplies the deficiency by putting on the 
market some home-made, up-to-date forms 
of “antique” clocks that are far cheaper, 


more attractive and useful than the old 
styles. 
The first innovation occurred when the 


- antique furniture men began employing cab- 
inet-makers to manufacture fraudulent. old 
clocks. Men who could produce imitations 
closely, and then apply the proper stains for 
making the materials appear aged, were in 
request. These men manufactured numbers 
of the “copy” clocks, and for a time the 
sale was active. Then people suspected the 
genuineness of the undersold clocks, and 


discovered the fraud. The papers published 
articles about the fraudulant antiques, and 
the people no longer were deceived. But 
the advent of these “built-up” antiques, or 
“made-to-order” antiques, led to the manu- 
facture of the rustic wooden clocks we are 
about to describe. The makers of clocks 
and novel effects in furniture began to pro- 
duce clocks entirely new, and sold as new, 
but constructed on the lines of the old- 
fashioned corner piece of the farmhouse of 
a century ago. These clocks sold wonder- 
fully well at good prices to the makers, and 
the demand commenced. 

The cheapest and simplest constructed 
clocks are of the pine and rustic woods 
order, in which a framework is erected, a 
base or foundation for the clock fixed there- 
on, and the affair finished. Clocks of this 
order can be turned out at ridiculously low 
prices. Some sell for little over a dollar 
each, aside from the cost of the clock. The 
clock proper is usually a separate portion, 


often not fixed to the framework until tie 
entire combination is sold. Some of the un- 
finished pine clock frames are unique and 
rustic and appropriate for use in the sum- 
mer homes. Figure 1 is a sketch of one of 
the cheaper forms of clocks of this style. 


1252 
Uf 
Fig + > 


in which the framework is made from sec- 
tions of bamboo, the joints being made with 
pins and wiring. The bamboo surfaces are 
merely rubbed with polishing compositions 
until a gloss is obtained. When well 
treated, the gloss retains its glaze and 
finish for a long time. 

The manufacturer of _the clock of this 
description usually makes a number of the 
rustic frames at the same time, say a dozen. 
rhese he erects and then places his order 
with a clock-maker for the clock faces, 
works and hands. The pendulums are like- 
wise supplied by the clock-maker. The 
maker of the wooden clock portion knows 
little concerning the mechanism of the me 
tallie parts of the clock, and therefore he 
obtains the clocks in running order and pre- 
pared for placing in position in the clock 
frame. Figure 2 is one of the rustic styles 
frequently seen in the clock-maker’s works 
for service on porches, or for the house, if 
so desired. These clocks are made with 
frames constructed entirely from woods 
with the bark still on, and the effect is very 
pleasing. Goodly numbers of this pattern 
sell. The values run low, and for two or 
three dollars, counting expense of frame 
only, a very good outfit can be secured. 
The cost of the clock, of course, varies with 
what is desired. Dollar clocks may be fixed 
in the frame without pendulums and a good 
effect obtained. 

When people purchase the big corner 
clocks for the hallway or the studio, they 
like to have some- 
thing special in the 
line of faces and 
hands. Figure 3 is 
a sketch of one se- 
lection. The faces 
of the clocks are 
usually decorated in 
some way and are 
specially designed 
for the service they 
are intended for. 
The hands likewise 
are often mounted 
or ornamented. 

The crown work of the modern antique 
design in clocks forms another feature of 
interest. The crowns, as a rule, are sep- 
arate portions, and since the opening of 
the “new” old clock industry in the coun- 
try one is able to find men who make a 
specialty of the different parts of the clocks. 
In one city where there were several “old 
clock” manufacturers and designers one 
man is devoting his energies and ingenuity 
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| Fig 6 / 
to the designing of clock crowns. Figure 4 
is a drawing of one of his crowns. He 
makes only the crown portion, and this is 
for fitting over the top of the clock disk, 
and attached to the clock base. The crown 
usually has in it some artistic wood engrav- 
ing and is otherwise decorated to assist in 
developing the idea of the artist. 


The modern maker of the antique clock 
is capable of grinding out clocks for the 
chimney corner at rates astonishingly low, 
providing the customer furnishes the clock 
proper for insertion in the wood work. On 
the other hand, if one desires elaborateness, 
he may get it to the extent of his purse. 
If he desires to have his clock rendered 
“old” by treating with chemicals that ace 
the woods and deceive people, he may have 
it done at a cost of a few dollars. It is 
pleasing to relate, however, that nearly 
every old clock-maker states that as a rule 
the buyers purchase the clocks simply be- 
cause of their novel appearance, and intend 
to ornament their homes as such, without 
any intent at making their guests believe 
that the elock is an “antique” with a “his- 
tory.” One of the clocks of the more ex- 
pensive order is shown in Fig. 5. 

During the past few years the “old” clock- 
makers have had demands from advertisers 
for the service of imitation clocks for 
placing in railway stations, hotel offices, 
ete., to advertise products of big firms 
The advertising wood clock is usually built 
up on elaborate lines, as suggested in 
Fig. 6, and the advertising material is 
marked thereupon. The advertising is 
usually made in plain letters. Some of 
these clocks are being made up to use in 
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connection with the penny-in-the-slot ma- 
chines. The clocks can be made to look 
well and attractive for any place, and as 
they are usually freely ornamented, they 
are really part of the furnishings. 

One of the best lines of patronage these 
manufacturers have is from the raffling off 
of goods at the church fairs, in stores and 
other places. Often there is a system 
of “guessing” of numbers and the right 
number wins, ete. The clocks are conspicu- 
ous, and can be liberally advertised in a 
store or other place where it is desired that 
the raffle take place. In some of the cabi- 
net-makers’ places men are employed at 
odd times on this line of work. Whenever 
regular work runs slow, the extra time is 
converted into money by making the 
clocks and a considerable profit is derived 
from the work. 


LETTERING A CLOCK DIAL. 


Painting Roman characters on a 
dial is not such a difficult 
at first be imagined. 


clock 
task as might 
In fact, if one has a 


set of drawing instruments and _ properly 
proportions the letters, it is really very 


simple. 

The letters should be proportioned as fol- 
lows: The breadth of an “I” and a space 
should equal one-half the breadth of an 
“XN,” that is, if the “X” is one-half inch 
broad, the “L” will be three-sixteenths inch 
broad and the space between letters one- 
sixteenth inch, thus making the “I” plus one 
space equal to one-quarter inch or half the 
breadth of an “X.” The “V’s” should be 
the same breadth as the “X’s.” After the 
letters have been laid off in pencil, outline 
them with a ruling pen and fill in with a 
small camel's hair brush, using gloss black 
paint thinned to the proper consistency to 
work well in the ruling pen. Using the 
ruling pen to outline the letters gives sharp 
straight edges which would be impossible 
with a brush in the hands of an inexperi- 
enced person.—Contributed by S. L. Hatfield, 
Wagoner, Ind. Ter. 


FOCUSING SCREENS. 


To make a fecusing screen, superior to 
the finest that can be bought, fix a dry 
plate, then flood it with a 10 per cent solu- 
tion of chlorid of barium, and follow this 
with a 10 per cent solution of chlorid of 
magnesium. Allow to dry, and a_ perfect 
focusing sereen results, says Photo-Beacon. 


POPULAR MECHANICS. 


HOW A BOY BUILT A STEAM ENGINE. 
WITH FEW TOOLS. 

A boy who possesses natural mechanical 
and inventive genius can build himself a 
steam engine even though he does not have 
access to a small machine shop and though 
his materials be crude. Howard Burr of 
Leon, O., built for himself a one-half horse- 
power engine which will operate a sewing 
inachine. He cut his own patterns, then 
molded the various parts in sand. The east- 
ings were made of babbitt metal, which he 
heated in a ladle in a cook stove. The en- 
gine works perfectly. It is shown in the 


Howard Burr and His Engine 


photograph together with its inventor. 

In response to our inquiry the young en- 
gine builder replies as follows: “I have 
your letter asking for a description of how 
I built my steam engine. The castings are 
made of babbitt metal; such parts as the 
connecting rod, eccentric rod, slide 
bars were sawed out of iron and brass. The 
cylinder is brass. The piston was made by 
easting solid and then turning a deep groove 
in it and then made steam tight by winding 
with packing. The valve seat and valve 
was made true and steam tight by grinding 
with emery and oil. I built the = en- 
gine with tools that may be found about 
any house, and worked at it mostly at night. 
One engine the cylinder is 2 x 2 in.; the 
smaller one has a cylinder 14 x 1% in. 
Patience and keeping at it is more than 
anything else.” HOWARD BURR. 
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Full Dollar’s Worth Free 


give any sick onea ful) dollar's 
I ask no deposit— 

There is nothing to pay, either now 

The dollar bottle is free. 

I want no reference—no security. 
have the same opportunity as the rich. 
sick, the slightly ill, invalids of years, and men | 
and women whose only trouble is an occasional 
“dull day"—to one and all Isay “Merely write 
I will send you an order on your drug- 
He will give you free, the full dollar pack- 


worth of my remedy to test. 
no promise. 
or later. 


and ask.” 
gist. 
age. 


_My offer is as broad as humanity itself. For 
sickness knows no distinction inits ravages. 


reason why. 


The poor; known. There 


The very 


it has relieved. 


fails itis free” 


And 


tain. The paragraphs below will show you the 


In eighty thousand communities—in more than 
a million homes- 


Dr. Shoop’s Restorative is 
are those all around you—your 


friends and neighbors, perhaps-- whose suffering 


There is not a physician dny- 


where who dares tell you Lam wrong in the new 
medical principles which I apply. 
solid years my remedy has stood the severest test 
la medicine was ever put to 


And for six 
I have said “If it 


and it has never failed where 
there was a possible chance for it to succeed. 
But this monntain of evidence is of no avail to 


the restless patient on a downy couch is no more | those who shut theireyes anddoze away in doubt. 


welcome than the wasting 


remedy. 


‘There isno mystery—no miracle. 


Nor do I claim a discovery. 


that none can deny them. 


sufferer who frets | 
through the lagging hours in a dismal hovel. 
I want EVERYone, EVERY where to test my | 


For every detail of | yourself. 

my treatment is based on truths so fundamental | jar’s worth of Dr. Shoop’s Restorative. 
And every ingredient 

of my medicine is as old as the hills it grows on. | 

[I simply applied the truths and combined the in- 


| 


‘evidence. 


For doubt is harder to overcome than disease, I 
cannot cure those who lack the faith to try. . 
So now I have made this offer. 


I disregard the 


I lay aside the fact that mine is the 
Ican explain | largest medical practice in the world, and come 
my treatment to you as easily as I can tell you; to you as a stranger. 
why cold freezes water and why heat melts ice, 


I ask you to believe not 


one word that I say till you have proven it for 
I offer to give you outright a full dol- 


No one 


else has ever tried so hard tu remove every possible 
excuse for doubt. It is the utmost my unbounded 
| confidence can suggest. 


Its open and frank and 


gredients into a remedy that is practically cer-; fair. It is the supreme test of mylimitless belief. 


Inside Nerves! 


Only one out of every 98 has perfect 
health, Of the 97, sick ones; some are 
bed-ridden, some are half ‘sick, 
some are only dull and listless. But | 
most of the sickness comes from aconi- 
mon cause, 


and | is 


The nerves are weak. Not | others. 


Many Ailments-One Cure 


I have called these the inside nerves 
forximplicity’s sake. Their usual name 
the “sympathetic” nerves. Physi- 
cians call them by this name because 
each is in close sympathy with the 
The result is that when cne 


the nerves you ordinarily think about | branch is allowed to become impaired, 


—not the nerves that govern your move- | the others weaken. 


ments and your thoughts. 


But the nerves that, unguided and 
unknown, night and day, keep your 
heart in motion—control your digestive | 
apparatus—regulate your liver—oper- 
ate your kidneys. 


These arethe nerves that wear out 
and break down., 


It does no good to treat the ailing or- 
gan—the irregular heart—the disor- 


dered liver—the rebellious stomach— | 


the deranged kidneys. They are not to 
blame. But go back to the nerves that 
control them. There you will find the 
seat of the trouble. 


There is nothing new about this— 
nothing any physician would dispute. 
But it remained for Dr. Shoop to apply 
this knowledge—to put it to practical 
use. Dr. Shoop'’s Restorative is the 
result of a quarter re of endeavor 
along this very line. oes not dose 
the organ or = the pain—but it 
4 does go at once tothe nerve—the inside 
nerve—the power nerve—and builds it 
up, and strengthens it and makes it 
well. 


| te 


That is why cue 
kind of sickness leads into another. 
Fed is why cases become ‘“complica- 

For this delicate nerve is the 
— sensitive part of the human sys- 
tem 


Does this not explain to you some of 
the uncertainties of medicine—is not a 
good reason to your mind why other 
kinds of treatment may have failed? 

Don't you_ see that THIS is NEW in 
medicine? That this is NOT the mere 
patchwork of a stimulant—the mere 
soothing of anarcutic? Don't you see 
that it goes right to the root of the 
trouble and eradicates the cause? 

But I do not ask you to take a single 
statement of mine—I do not ask you to 
believe a word I say until you have 
tried my medicine in your own home at 
my expense absolutely. Could I offer 
you a full dollar's worth free if there 

were any misrepresentation? Could I 
let you go to your druggist—whom you 
know--and pick out any bottle he has 
on his shelves of my medicine were it 
not UNIFORMLY helpful? Could } 
AFFORD to dothis if I were not rea- 
sonably SURE that my medicine will 
help you? 


Simply Write Me 


The first free bottle may be enough to 
effect a cure—but I do not promise that. 
Nor do I fear aloss of possible profiit if 
it does. For such a test will surely con- 
vince the cured one beyond doubt, ar 
disbelief, that every word I say is true. 

he offer is open to everyone, every- 
where. But you must write ME for the 
free dollar bottle order. All druggists 
do not grant the test. 1 will then direct 
you to one that daes. He will pass it 
down to you from his stock as freely as 
thouch your dollar laid before him. 


Write for the order today. The offer 
may not remain open. I will pond, you 
the book you ask for beside. It is free. 


It will help you to understand your 
case. Whatmore canI do to convince 
you of my interest—of my sincerity? 


For a free 


order for a Book Jon Dyspet psia. 
full dollar Book 2 on the Heart. 
tte Address , Book 3 on the Kidneys. 
Dr Shoop. 

Book 4 for Women. 
Book 5 for Men. 


which Book 6 on Rheumatism 


you want L 


are often cured with one 
, For sale at forty thous- 


Mild cases, 
or two bottles. 
and drug storey, 


Dr. Shoop’s Restorative 


| 
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you want 


ure that will fi 
Do you want 


fied with style, 
give before you 


with your first 


order to prove i 
will make you 


our $10, $12.50, 
samples, and se 
Trousers, and 
wish to keep th 

Write to-day 


coats and 


Suit or Overcoat, made to your meas- 


newest most fashionable fabrics? 


give you a pairof All-Wool Tailor-Made 
$5 Trousers Free 


providing you will hand our 
Reunion. Style Book and 
Offer to 10 of your friends 
whom you believe will buy 
clothing this season, 

We know we can fit you 
and save you money. In 


overcoat to your order 
from your choice of any ot 


together with the $5 free 
ays to decide w 
Isn't that a fair offer ? 


line of Suit Samples in Clay 
Worsteds, Thibets, Serges, 
T weeds and Cassimeres, in all colors, in- 
cluding the new_brown; also Overcoat 
Samples in Irish Frieze and Kersey, and 
our New Style Book, showing life-like 
half tones of the latest style Su’ts, Over= 
Trousers. ALL SENT 
FREE, together with order blank, instructions for 
taking measurements, etc. We willalso send you a list 
of the persons in your own town for whom we have made 
suits. Write today for samples and our Free Trousers Offer. 
OWENT. MOSES & CO., 22 MOSES BLDG, CHICAGO 


References: Any one of our %)),000 Customers or The Milwaukee Avenue 


WE RESTORE SICHT! 


& 


CLASSES RENDER 
DEFECTIVE VISION 


CHRO 


NIC. 


Write for our 
ILLUSTRATED 
TREATISE, 


Mailed Free. } 


THE IDEAL COMPANY, 
239 BROADWAY, 


NEW YORK. 


SUITS 


MADE TO ORDER $10 


an up-to-date All-Wool 
t you perfectly, from the 
to be absolutely satis- 


fit, yr ! and value we 
pay for them? We _ will 


suit order 


tto you, we 
a suit or 


#15 or $18 
ndit to you 
give you 5 

nether you 
e garments. 


for our full 


\ State Bank, Chicago. Capital Stock , $260,000.00, 


To Have Your Office Furnished With 


ANDREWS’ High Grade Office 
ANDREWS’ 
ANDREWS? Typewriter Metal Chars 


174 Wabash Ave., 


ANDREWS’ Office Desk, medium to best 
ANDREWS’ Bookkeepers’ Desks & Chairs 


Our designs are the Latestand Most 
Artistic. SEND FOR CATALOGUE, 


The A. H. Andrews Co. 


IT HELPS BUSINESS 


Chicago 


HISTORY OF THE POM-POM—MADE PUBLIC 
FOR THE FIRST TIME. 
By Its Inventor. 

In the course of a recent discussion on machine 
guns at the Royal United Service Institution, Sir 
Hiram S. Maxim remarked that the history of the 
pom-pom had never been told. He proceeded to tell 
it as follows: “When I went into the machine-gun 
business, I was simply an engineer and electrician; 
but I had learned my trade fairly well. I made a 
gun and took it down to Hythe to fire in the pres- 
ence of Lord Wolseley. The authorities there had 
never seen such a gun before. Usually guns used 
to jamb; they could not fire them at all. I remem- 
ber twenty years ago that there was a lecture about 
machine guns, and so much said about their jamb- 
ing and getting out of action that the general opin- 
ion seemed to be that they were useless. When Lord 
Wolseley saw this gun fired at a target 600 yards 
away, which was made of cast iron and when we 
ceased firing we heard forty shots strike the target 
after we stopped, it was very impressive. There 
were a lot of bullets in the air, and a lot of waves 
of sound coming back, and we heard those after the 
gun stopped firing. I had the honor of a seat at 
the right hand of his lordship, and we discussed 
machine guns. Some of the other officers joined us 
while they were smoking, and they asked me if I 
could make a machine gun which would have a 
range a great deal longer than the present one, that 
would penetrate a torpedo boat, that the ammunition 
should not be too dear, and which would be quite 
as effective as a small gun for meeting a crowd of 
savages as swords. After studying the subject a 
long time I began. We had a large powder chamber, 
¥%-inch bore,.a projectile the shape of those used 
in military rifies, but the bullet had a steel core in 
it, and the bullet was made in segments, and the 
sectors of this were made by the envelope of lead 
and tin. It was strong enough to hold the bullet 
together in flight; but if you wanted it to scatter 
you could move a little lever, which brought three 
or four points of steel in front of the middle and 
scratched the envelope and gave a scattering result, 
like grape and canister at short range. That seemed 
to meet every requirement. The question came aa 
to whether it would not be considered an explosive 
bullet, because it all went to pieces. So I changed 
it so that the projectile weighed over one pound, and 
that was the pom-pom; and that is how the pom- 
pom happened to be made. That particular form of 
gun was very much enlarged. The first one used 
ammunition the same as the Hotchkiss, and after- 
wards they were made considerably longer for the 
U. 8S. government, and still longer for the English. 
So the pom-pom at the present moment is rather a 
powerful arm, considerably heavier than at first. It 
at first fired 400 rounds a minute, but I have reduced 
the speed down to 300.” 
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ROGERS’ 
MACHINISTS’ LIBRARY 
LIST 


The Progressive Machinist - $2.00 
The Advanced Machinist - 2.00 
Mechanical Drawing and Design, 3.00 


—< «SEND POSTAL FOR MACHINISTS’ CATALOGUE 


— 
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Each of the books in the Library is a complete treatise in 
itself and can be purchased separately at price above named 


PLAN OF WORK 
The three volumes composing the “Machinists’ Library’ have been issued just long enough to 
receive the most hearty approval of the best representatives of the Engineering and Mechanical 
world. 

The books composing the library are intended to be: educational, and progressing from the 
simple to the more complex subjects; plain books for those already engaged, or soon to be, in the 
practical application of the theory of mechanics; each volume is complete in itself 
in the series. The books are each supplied with a ready reference index, which 
use of their contents. 

The volumes are strongly and bandsomely bound in black cloth, with titles and edges in gold; 
they contain 1,204 pages, 1,244 illustrations, many of which are full pages, with 3,000 ready 
ences; they are printed on fine surface paper with large, clear type. 


While progressive 
enables the quick 


> 

> 

> 

a 

> 

> 

> 

> 

> 

a 

> 

> 

refer- 
q Each book stands 8% inches in 
> height, and the three packed for shipment weigh over 7% lbs. No works of equal value have ever 
> been offered to the machinists’ and allied trades, and no one, from the Superintendent and Owner 
> to the Apprentice, can afford, considering the price and terms, to be without them. 

: MONTHLY PAYMENT PLAN 

4 Roger’s Library is supplied whenever desired on easy terms. Upon receipt of one dollar, and 
4 agreement to remit the same amount each month for six months, and accompanied by the name of 
, one or two persons of whom inquiry could be made if desired, regarding subscriber's reputation for 
} keeping business promises, the set will be shipped to any part of the world with all transportation 
» charges prepaid. 

> 

> 

a 

> 
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CUT OUT AND MAIL TO-DAY 


I accept your offer to supply me with Rogers’ Machinists’ Library (3 vols.) for 


$7. Enclosed find $1 as first payment; the balance I agree to remit in $1 monthly 
installments. 


NAME 


OCCUPATION 


ADDRESS 


You are at liberty to consult the person named below as to my reputation for 
for keeping business promises. 


NAME 


ADDRESS 
Popular Mechanics, Dec., '04. 


THEO. AUDEL Cco., cco 
63 FIFTH AVENUE NEW YORK 
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THE “RELIABLE ROUND TRACK 
== DOOR HANGER’? == 


SAVE MONEY! 
GET SECURITY! 


HOW 


Holtzer Watchman’s Clock 


You knew how the old-fashioned Door-Hanger sticks 
Ours Will Not Bind 
Ours Cannot be Derailed 


Let Us Tell You About It 


WRITE FOR CATALOG AND PRICES 


A 
Many a watchman has caught a blaze like this when on his 
rounds ringing in on a Watchman’s Clock. 


lt Reduces Your, it May Save 
Insurance Rate | Your Factory 


Do not wait until the fi itch but writ to-day. 

ALLITH MANUFACTURING CO. Let us tell you all about it. Ask for bulletin No. 1152. 
Holtzer-Cabot Electric Com 

120 South Green Street, Chicago New York 396 Dearborn St., Chicago —— 


A COMPLETE LIBRARY 3 50 
OF ENGINEERING FOR 


If you wish to be promoted or hold a ition of trust, this grand book 
will be a wonderful help to you. 

A THOROUGHLY PRACTICAL REFERENCE ENCYCLOPEDIA written in 
plain direct style by the best authorities in this line, An absolute — ae : 
authority on Steam and Electrical Engineering it is invaluable to —— == 
Engineers, Firemen, Electricians, MacLinists, and all technical work. 
ers. From cover to cover it is packed with just the kind of informa- 
tion you need in your every day work. It increases your 


ability, gives you a wider range of information and saves you JS - ; BES: 5 : 
time. YO ALCL). 


SPANGENBERG’S STEAM AND ELECTRICAL ENGINEERING is abo 
bound in cloth, contains 672 pages, 648 illustrations : 


pecially for this book and 185 of just the kind of 
uestions and answers that arise in your every Ce 


YOUR MONEY REFUNDED ELECTRICAL 


closed coupon and mail today and i 
book is not perfectly satisfactory, re- 
turn it in 10 days at our expense 4 
get your money back. 


Our 40 page pamphlet 
FREE giving full informa- 
® tion and particulars 
concerning this valua- 

able publication. You cannot afford . 
to miss this opportunity. 


ST. LOLIS, MO. 


Erclosed please find $3 50 
for which send me *pangen- 
berg’s ‘team and Electrical 
Engineering. it being understood 
that me is not satisfactory I 
mey return it within 10 days and 
bave my money refunded. 


GEO. A. ZELLER, 


Established 1870. 19 S. 4th St., St. Louis, Mo, 


ress 
POPULAR MECHANICS, Deo. 


Piease mention Popular Mechanics when writing advertisers. 
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has been awarded to the 


LOFTIS SYSTEM 


by the Judges at the Saint Louis Exposition. 
This is the highest endorsement possible, and 
puts the official stamp of the greatest exposition 
ever held upon our gcods, prices, terms and meth- 
ods, against all competition, foreign and domestic. 


rf rf It is the system 

What is the Loftis System? 
the far-away buyers to select the finest Diamonds, Watches and Jewelry 

from our beautifully illustrated catalogue and have them sent to their home, 
place of business or express office on approval. You need not ,4av one penny 
for express charges or otherwise—we pay everything—leaving you éree to decide 

whether to buy or not after the fullest examination of the article sent. 


C dit T If what we send meets with your entire approval, you pay 
re 1 erms. one-tifth on delivery and keep the article, sending the balance 
to us direct, in eight equal monthly payments. hese terms make anyone's credit good, and 
permit us to open confidential charge accounts withall classes and conditions of people. The 
ten-dollara week employs is just as welcome as a customer on our books as is his wealthy employer, 


C h T We also have a cash plan, and it is just as far beyond competition as our 
as erms. easy payment terms. Read this: Select any Diamond and pay cash for it, 
and we will give you a written agreement that you may return the Diamond anytime within one year, 
and get all you paid for it—less ten per cent. You might, for instance, wear a fifty dollar Diamond ring 
or stud for a year, then bring or send it back to us and get forty-five dollars, making the cost of 
wearing the Diamond for a whole year, less than ten cents per week. je 


With every Diamond we give a written guarantee of 
Guarantee and Exchange. quality and value signed by a member of the firm. We 
also accept any Diamond ever sold by us as so much money in exchange for a larger Diamond or other goods, 
Every transaction with our house will be satisfactory—our record is a guarantee of that. In 1858 a very small 
jewelers shop—today the largest house in the business, and winner of the World's Exposition Gold Medal. 


4 2 Don't wait to make Christmas selections for you can save time 
Christmas Selections. money and worry by doing itnow. We have Christmas gifts suitable 
for friends, relatives and loved ones,all at low prices and on terms to suitany purse. Don't make the mistake 
of buying something cheap or trashy—the same money would make the first payment on a beautiful Diamond 
ring, stud, brooch, locket,a pair of cuff buttons or earrings, or a fine watch. A Diamond Is the ideal gift fora 
loved one—it lasts forever, and every day reminds the wearer of your regard and good judgment. 


} Our handsomely illustrated Christmas Catalogue is 
Christmas Catalogue. ready and will be sent postpaid on request. Write for it 
today, and do not make a single selection until you have received it. It will save money for you, 
and is the best possible guide you can have to reliable goods, satisfactory dealings and convenient 
terms of payment. Notwithstanding the fact that we have the greatest capacity and best facilities 
in the world for handling business expeditiously and satisfactorily, we strongly urge upon you the 
advisability of ordering your selection early. Our Christmas business is something enormous; 
mistakes are vexatious; delays are dangerous. Write today. 


Souvenir You will receive in addition to our Christmas Catalogue a copy of our 
© beautiful Souvenir History of Diamonds, more than a million copies of 
which have been distributed at our Diamond Cutting Exhibit in the Varied Industries 
Building at the Universal Exposition, St. Louis. Write at once to insure receiving a copy. 


LOFTIS BROS. & CO. 


Diamond Cutters and 
Manufacturing Jewelers 


Dept. P- 178. 92 to 98 State St., Chicago, Ill. 


Copyright, 1004, Franklin Advertising Agency, Chicago. 


| a, M A S | 
| 
ASAVE 
| DIAMONDS WIN 


ELEGRAPH 
Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 


We are unable to meet the demands of the railroads for our 
graduates. Positions guaranteed to all our students. Send 
for catalog. 
The Chicago Railway & Commercial Institute 
97 Washington St., Chicago, Ill. 


Complete and short courses. Thoroughly equipped engineer- 
ing shops. Shop work from the beginning. Short 
courses in Steam and Electrical Engineering. Expenses low. 
Accomm odatiens the best. School . Btudents may enter any time. Correspondence 
steam and electrical courses. Bend catalogue. Mention course in which interested. 
HIGHLAND PARK COLLEGE, Des Moines, Ia. 


Air Brush for Art Work 


WE ARE MAKING THE STANDARD. 


The best in use for applying color by a jet of air. 
Enables you to do tter work in less time. 
Found in every complete studio. Oircular 


WRITE TO-DAY 


Air Brush Mfg. Co., 


127 NASSAUST. ROCKFORD, HLL., U. S. A. 
DRAWING tie 


25c for 4 months—Cleveland, Ohio 


elegrapny 


taught thoroughly. Institation established 1874 
Endorsed by officials Railroads and W. U. Tel, Co. Positions se- 
cured. Entire cost, tuition (telegraphy and typewriting, board 
and room, 6 Mos. course, . Can be red Home 
nstruction also given. Catalogue W free. 


Dodge’s Institute of Telegraphy, - - Valparaiso, Ind. 


A School 
Within Itself 


Space will not permit our telli 
but better 
still, we roy: you a chance to ex- 
amine it ft 


and paid for, and out of this number 
we refunded for only fifteen 
copies. There are nineteen chapters 
earrying you from the fundamental 
principles of electricity through the 
art to the finished dynamo. Contains 
a dictionary defining 1,500 words. 


3rd Edition. Price, $2.00 delivered. 
LEVELAND ARMATURE WORKS, Cleveland, Ohio 


SELF PRONOUANCING COMMENTARY 
on OOL LESSONS for 1905 
by REV. J. M. COON. All the Lessons in 
self - pronouncing form, with right to 
the point HELPS. Small in size, but 
| large in suggestion. Daily Bible Read- 
ings, Topics of Young People’s Socie- 
ties, also Benediction, Pledge, etc. 128 
| pages, Pocket Size. Red Cloth 25c, Mor- 
|] occo 35c, Interleaved for Notes 50c, pre- 

maid, Stamps taken. Agents Wanted. 
EO. W. NOBLE, Lakeside Bidg, Chicago. 


GOOD PIANO TUNERS 
Earn $5 to $15 Per Day 


We can teach you quickly BY 
MAIL. The new scientific Tune- 
a-Phone method endorsed by 
highest authorities. Knowledge 
of music not necessary. 

Write for free booklet. 


TELEPHONE WILL NOT SUPPLANT TELEG.- 
RAPHY IN DISPATCHING TRAINS. 


The report has been widely circulated by the 
newspapers that the Chicago, Burlington & Quincy 
railroad company has decided on making a sweeping 
change in their system of dispatching trains and will 
replace the telegraph with the telephone system just 
as rapidly as it can be brought about. This report 
is entirely in error. The company has made auxil- 
lary use of the télephone for this purpose on a few 
unimportant branches, just as many ofher big rail- 
way systems in America have done, but further than 
this has made no change in this direction, nor con- 
templates any at present. 

It is, indeed, much doubted that the telephone 
will ever supplant the use of telegraphy and the 
efficient Morse code. There has been a great deal 
said on the matter, but the practicability of such 
change still rests with the future to prove. 

TICKING EGGS FOR SETTING HENS. 


A Minnesota man who takes great pride in a 
small, well-stocked poultry farm has discovered a 
reliable method of preventing hens from setting at 
any and all seasons on anything that comes handy, 
from eggs to door knobs. He procured a_ cheap 
watch which has a loud, clear tick and had it en- 
closed in a white egg-shaped case. Whenever a 
hen begins setting out of season the poultry man 
places the ticking egg beneath her. The noisy egg 
worries the setting hen, and she stirs it around, 
thinking the chicken within wants to get out. With 
the continued ticking her nervousness increases; she 
is apt to leave the nest and move frantically about, 
but at last realizing that all her demonstrations are 
of no avail she abandons the nest. 

The genius who devised this neat little scheme 
uses six of these eggs and claims that it pays in 
that the hens continue laying instead of setting. 

A NEW FISHWAY. 


A new fishway will be finished at Oregon City, 
Ore., next spring to enable salmon to reach the trib- 
utaries of the Willamette, where few of them have 
ever been able to get. 

This fishway should have been built years ago, as 
the people of the Willamette valley need salmon and 
other sea fish that thus far have been unable to 
climb the falls. 


“How To ILLUSTRATE” 
$1.00 


AND 
“ART OF CARICATURE” 
Teach thoroughly drawing and 


pending. in all ite branches. 
Price, both books, $1.25 post- 
paid. 16 pg. illus. cat’g on request. 
BROWN PUBLISHING CO., 
Room 908 114 Fifth Ave., New York. 
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refund money if book is not_satis- 
factory upon examination. Under 
this offer, i have been sold 
LESSON 
MILES BRYANT SCHOOL, 220 Music Hall, + © Battle Greek, Mich. 
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Transmissions 


The he “Standard” 8 and 20H.P. MADE’ FOR 
USE. Best of WORKMANSHIP and MATER- 
IAL. Write for our descriptive matter, and prices. 
Send 5c postage for 90 page catalogue of all supplies. 


The Automobile Supply Co. 


Buccessors to THE P. J. DASEY O00. 


339 Michigan Blvd. Chicago, Ill., U. S. A. 


RED LIGHT RENDERS VACCINATION PAIN- 
LESS, 


No more lame arms from being vaccinated if the 
discovery of Dr. Hugo Goldmann, a Hungarian phy- 
sician, comes into general use. The Journal of the 
American Medical Association says: He vaccinated 
forty children in a room like a photographer's “dark 
chamber,” that is, lighted only by a red lantern. 
The arms were then dressed with red cloths applied 
to exclude the light. A slip of photographer's sen- 
sitized paper was placed under the dressings to serve 
as a test for the exclusion of the chemical rays, and 
also to learn whether the dressings were tampered 
with. In each instance the pustules, it is said, de- 
veloped typically, but without the slightest inflam- 
matory reaction. The scar was typical, although 
small, and there were no general symptoms of any 
kind. Subsequent inoculation was always negative. 


~The other arm was vaccinated in the usual way 


a 


on some of the children, with the result that it be- 
came swollen and painful, with more or less fever 
and general symptoms. 


AN INTOLERABLE SUSPICION. 


The janitor of a small school tendered his resig- 
nation to the committee, and remarked, in the course 
of his letter, that the suspicion upon him was un- 
bearable. 

He was called before the board for an explanation. 

“Well, gents,’ he said, “I am honest, and I won't 
stand being suspected. If I find anything about the 
school when I am sweeping, I always return it. 
Every now and again the teacher, or some one that 
is too cowardly to face me, gives me a slur. 

“Why, a little while ago I read on the black- 
board: ‘Find the least common multiple. Well, I 
looked all over the school for that; and I shouldn't 
know the thing if I met it in the street. 

“Last night, in big writin’ on the blackboard, it 
said: ‘Find the greatest common divisor.” ‘Well,’ I 
says to myself, ‘both of them things are lost now, 
and I'll be accused of stealing ’em, so I'll quit!’ ” 


ONE COPY “POP” READ BY 440 MEN. 


A single copy of Popular Mechanics furnished in- 
teresting reading for 440 men each issue for several 
months. The copy was first read by one of our 
subscribers and then mailed to a young friend on 
board a training ship in the U. S. navy. The young 
man home on furlough last month said: “My Popular 
Mechanics went the round each month until every 
one of the 440 apprentices and several of the officers 
had read it. By the time it finished its cruise among 
the men it was worn out and in tatters and I don’t 
believe its editor even would bave recognized it.” 


THERMO-PILES 
1% Volts 1% Amperes 
For Electrolytic Analysis, Charging Storage 


Batteries, Driving Small Motors, Etc. No 
chemicals, no smell. $3.00 EACH. 


WALSH'S SONS & CO., 261 Washington St., Newark, N.J. 


ECLIPSE POCKET AMMETER 
For General Battery Testing. 0 to 20 Amperes 


Flexible cord attached and contact spur in case, which ae 
DRAWN BACK INTO CASE, when carried in 

of watch and very light weight. Can be used in any — 
tion. Particularly designed for Aute use. 


PRICE %5.00 
ELDREDGE ELECTRIC MFG. CO, 


227 Main Street, Springfield, Mass 


13H. P. Bike Motor, $7.60 


GASTINGS WITH DRAWINGS, Latest Model 


We also have them in 21-2 i. P. 
For fuller information address 


Eureka Mfg. & Supply Company, 
St. Paul, Minnesota 


SPROCKETS 


and EQUALIZING GEARS 
IN STOCK OR TO ORDER. 


Standard makes of Chain on hand. 
Prompt delivery.....Catalogue free, 


CULLMAN WHEEL CO., 522 Larrabe» St., Chicago 


A MOTOR- CYCLE AT SMALL COST 


By using one of our Attac Tt Out- 
fits. THOROUGHL Y PRACTICAL, 
In USE FOUR YEARS. Alsoa com- 
plete line of Motors, Castings and 
Accessories for Bicycle, Automobile 
Marine or Stationary. 
Send stamp for Catalogue. 

STEFFEY MFG. CO. 
Brown and Pnenock Sts., Philadelphia, Pa. 


IMPORTED IMITATION 


DEDION SPARK PLUGS Oo 
JUST NOW « 4 


THE MOTOR CAR SUPPLY CO. 
1427 Michigan Ave., Chicago, I1l, 


cent 
each 


CEMENT FENCE PpostTs 


+. 


Chea: 


pe wood, and will last forever. Made with simple 
and ne pensive too tools. Fire Proof, Frost Proof, Wind 
Proof. Matecai used--Cement and Sand or Gravel. Will supplant W.od and Iron 


irely. For le h of 
lace write A. D. MACKAY & CO., commerce, Chicago 


MONTHS FREE 


If you are interested in any kind of investment— 

Oil, Mining, Plantation, Industrial, Lands, Stocks, 

Bonds, Mortgages, etc , send us your name and 
address and we will send you The Investor’s Review for 
three months free of charge. A journal of advice for in- 
vestors. Gives latest and most reliable information concerning new 
enterprises. Knowledge is power, Great opportunities come and go. 
Great fakes likewise. Get posted before investing. Write today. 


INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL 
and other articles of 


WANTED 


good sellers. Will buy outright or sell on a royalty basis. 


The Cleveland Sales Co., 
407 The Arcade - - - Cleveland, Ohio 


BE YOUR OWN BOSS 


MANY MAKE $2,000 A YEAR 


You have the same chance. Start a Mail Order Business at home. 

We tell you how. Money coming in daily. Enormous profits. 

Everything furnished, Write at once for our “Starter” and FREE 
particulars. 


P. M. Krueger Co., 155 Washington 8t., Chicago, Il 


whet Is Daus’ Tip-Top? 


TO PROVE that Daus’ “Tip Top” is 
the best and simplest device for mak- 
ing 100 copies from pen-written 
and 50 copies from typewritten ori- 
ginal, we will ship complete dupli- 
cator, Cap size, without deposit 
on ten (10) days’ trial, 

Price $7.50 less trade 


Hardware novelties 


New York 


| Turned Out $301.27 


worth of plating in 2 weeks, writes M. L. Smith of Pa. (used 
small outfit). Rev. Geo. P. Crawford writes, made $7.00 first 
day. J.J. 8. Mills, a farmer, writes, can easily make $6.00 
y plating. Thos. Parker, school teacher 21 years, writes, 
I made $9.80 profit one day, $9.95 another.” Plating 
Business easily learned. We Teach You 
Free—No Experience ulred. Every- 
body has tableware, waiches, jewelry and metal 
goods to be plated with Gold, Silver, Nickel and 
Metal plating. Heavy Plate—latest process. 
== No toy or humbug. Outfits all sizes. Every- 

LET US START YOU. 

Agency, ey and Offer. Address, 

Piast ing Works, Cincinnati, 0. 


Every me- 
chanice 
should 
have a 


our large #0 Page 
| AT in his tool kit 


your command. 

if verything for all at wholesale prices. 

e carry both the medium gre the very best 

ades. Ask for 600 page Mechanics Cate. 
Free to any address. 

i 


Montgomery Ward & Co. 
Michigan Ave., Madison and Washington Sts.,Chicago 


SOUVENIR WATCH CHARM, 10C.. POSTPAID. 
Peep into Charm and see St. Louis Exposition, 
Price 10c. each or 3 for 25¢., postpaid. Our new 
catalogue of novelties, etc., free for asking. 
W. H. MILLER SUPPLY CO., 738 E. 4th Street, St. Paul, Minn. 


CANNED AMERICAN, 


Burton Holmes, the lecturer, says that the In- 
dians of Alaska regard white men and canned goods 
as so closely associated that they are nearly synony- 
mous. Wherever the white man is seen canned 
meats, fruits and vegetables are found. 

When Mr. Holmes visited Alaska recently he car- 
ried with him a phonograph, and it was exhibted 
to an old chief who had never seen a talking ma- 
chine before. When the machine was started and 
the sound of a human voice came from the trumpet 
the Indian was much _ interested. He listened 
gravely for a time, then approached and peered into 
the trumpet. 

When the machine finished its cylinder and stopped 
the Indian pointed at it, smiled an expansive smile. 
and remarked: 

“Huh! Him canned white man.’’—Saturday Even- 
ing Post. 


ow 


HOW TO KEEP BUTTER GOOD TWO YEARS. 


It is said to be quite possible to preserve butter 
in such a manner that after a period of two years 
it will still be good and fine-tasting. Melt the but- 
ter in well-glazed earthen pans at a heat not ex- 
ceeding 180 degrees Fahrenheit in a water bath, and 
keep it heated, skimming it from time to time, 
until the butter becomes quite transparent; then 
pour off the clear into another vessel and cool it as 
quickly as possibie by surrounding it with cold 
water or ice, 

Mix well together one ounce each of saltpeter and 
white sugar and two ounces of the best salt, all in 
very fine powder; then add one ounce of this mix- 
ture to every pound of butter and thoroughly incor- 
porate them together. The butter thus prepared is 
then to be tightly pressed into clean glazed earthen- 
ware vessels, so as to have no vacant spaces. This 
butter does not taste well until it has stood for two 
or three weeks, after which it acquires a rich mar- 
row flavor, which no other butter possesses. Any 
good, well-made fresh butter, free from butter-milk, 
will succeed by this method. 


Dr. Evans, the American dentist, who achieved 
such success in Paris, once received, before he went 
abroad, a letter from a young Vermonter who want- 
ed a set of false teeth made and sent to him. The 
letter concluded: “My mouth is three inches acrost, 
five-eighths inches threw the jaw. Some hummocky 
on the edge. Shaped like a hoss shew, toe forard. 
If you want me to be more particular I shall have 
to come thar.” 


Mike—Are ye much hurted, Pat? 
docthor? 

Pat—A docthor, ye fule! After bein’ runned over 
by a trolley car? Phwat oi want is a lawyer. 


ink pad, type holder and tweezers. 
Price type i5c postpaid. Our new catalog of 
Iry, novelties, etc., free for the asking. 


DON’T MISS IT! 
W. Hi. MILLER SUPPLY 00., 738 E. 4th St., St. Pauf, Minn, 


Do ye want a 


A Good Printing Outfit for 


With it you can one: carte, 
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THOUGHTS NOT LESE MAJESTE. 


Two Irishmen serving in an English regiment were 
good chums until Rooney was raised to the rank of 
sergeant. Forthwith his chest expanded and from 
that time on he looked down on McGrane. 

One day McGrane approached Rooney, and said: 
“Mike—I mean sergeant—s'pose a private stepped 
up to a sergeant and called him a conceited monkey, 
phwat wud happen?’ 

“He'd be put in the gyard-house.” 

“He wud? 

“He wud.” 

“Well, now s'’pose the private only thought the 
sergeant Was a conceited monkey and didn't say a 
wurd about it. Wud he be put in the gyard-house?’ 

“Av coorse not.” 

“Well, then, we'll let it go at that.” 


The whaling bark Josephine, of New Bedford, has 
obtained 1,200 barrels sperm oil and 500 barrels 
whale oil in less than a year’s time. This is one 
of the richest cargoes reported in years. 


B. F. BARNES’ 


ELEVEN-INCH SCREW 
CUTTING LATHE 


For feot or power as wanted. Has 
power cross feed and compound 
rest. A strictly high-grade, mod- 
ern tool. We also build a 9-inch 
lathe. Ask us for Catalog P 


B. F. BARNES COMPANY 
Rockford - - Illinois 


FOOT and POWER 


LATHES 


9 to 15 inch sewing. 
Built for 


High Grade, Low Price 
Accurate Tools 


CATALOGUE FREE. 
SEBASTIAN LATHE CO. 
107-109 Culvert Street 


CINCINNATI, 0. 


Lathes. 
9, 11, 12 and 14 inch “Star’’ Power Lathes 


9 and 11-inch “Star” Foot 


STAR LATHE 


spindles, phosphor bronze bearings, gear-driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw- 
in Chuck, Gear-cutting, Milling and Taper Attachments if desired. 


Suitable for electrical and repair work, model makers, gun- 
— technical schools and fine, accurate machine-shop 
tool - 


THE SENECA FALLS MFG. CO. 


102 WATER STREET, SENECA FALLS, N.Y., U.S. A. j 


Foot and 
Power... 
igh-grade screw-cutting engine Lathes, with forged crucible 


-room service. Ask for COMPLETE DESCRIPTIONS. 


KRYPTOL—THE “BURNLESS FUEL.” 


A German scientist has invented a substance with 
which one can cook or heat a house, but is not con- 
sumed. He calls it Kryptol, which is composed of 
graphite, clay and 
carborundum com- 
bined by a_ secret 
process. When a 
strong current of 
electricity is passed 
through a mass of 
Kryptol it becomes 
white hot and will 
boil water in three 
minutes. The 
amount of heat can 
be regulated by 
changing the 
strength of the 
electric current, or 
by altering the 
thickness of the 
layer of Kryptol, 
which in a_ cook- 
ing range is con- 
tained in square 
earthenware pans placed on a table. The substance 
is in grains which are spread to the depth of one 
inch; it is expected to last indefinitely. The Kryptol 
is not expensive, but the system costs a great deal 
more to operate than where gas or coal is used for 
the same purpose. 


Please mention Popular Mechanics 


FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES 


SHEPARD LATHE Co. 
A131 W. 2d St., Cincinnati, Ohio 


LATHES 


9 to 13 inch Swing 


List price, $65.00 and up accord. 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


W.F, & John Barnes Co. 
10) Ruby 8t., : Rockford,I/I. 


Send three one-cent stamps for §-color 
PICTURE OF LINCOLN PARK BRIDGE 


W. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 
Monadnock Block, - - - Chicago 


Tel. Harrison 1104 Cable Address “‘Stebbings”’ Directory Code 
when writing advertisers. 
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Philadelphia Centennial, 1876 
New York, 1880 

Cincinnati, 1880 

New York, 1881 

Louisville, 1883 

San Francisco, 1884 

Wew York, 1885 

New Orleans, 1885 

Buffalo (Pan-American), 1901 


The “OTTO” Still in the 


It is not surprising that the “OTTO” was awarded the Gold Medal at St. Louis. In fact it has never failed to take first 
prize wherever exhibited. Below is a list of the “OTTO” triumphs in 


Chicago World’s Fair, 1893 
Atlanta, 1895 

New York, 1896 
Nashville, 1896 

New York, 1897 

Omaha, 1898 

Omaha, 1899 
Philadelphia, 1899 


St. Louis (Louisana Purchase 
Exposition) 1904 


CHICAGO: 360 Dearborn Street 


No engine could be uniformly successful wittiout deserving it. 


THE OTTO GAS ENGINE WORKS, Philadelphia, Pa. 
MINNEAPOLIS: 318 3d Street 


OMAHA: 1108 Farnam Street 


The New 
Popular Mechanics 


PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 


Something for everybody given for 
one or more new subscribers. 


ADDRESS 


Popular Mechanics 
JOURNAL BUILDING, ¥ CHICAGO 


Run It Yourself 


You can learn to run steam 
engines by studying 4 
Young Engineer’s Guide. 
Save the expense of hiring an en- 
gineer. Book recently revised to 
254 pages. Illustrated, orsed by 
engine manufacturers and } 


engineerseverywhere. Price. bound in 
locther, $1.25; Cloth, 61.00, Wis. 
J. V. ROHAN, Box 20 Racine, Wis. 


fits face 
ali S J 4 4. any 


Jc ++ st game for any number-only good game fortwo 
taire—fascinating game for one player. 


leat Stock Ex 
"*Jolliest xe bangeGane 
ks: fferent-better-pri Oc and 
address 6 people who and we'll send 
\, combination pack with cards so Zto6 can play 
all above games. Money back if say so-no 
(P conditions. Cards are such value not lin 
1,000 come back. Makes ee 
fonab Game Works, Suite ROBEY 8t. Chicago 


TAXOMETERS COMPUTE CAB FARES. 


In Paris and in several other large continental 
cities an instrument called a taxometer is used to 
determine the amount of cab fare a passenger must 
pay according to the distance traveled, or, if he 
wishes to go at a rate slower than five miles, and 
during stops the amount is reckoned by time occu- 
pied. 


When one enters a cab the driver lowers to a 
horizontal position a smali metallic flag bearing the 
word free and the taxometer, which in the begin- 
ning is set at 7.5 centimes (14.475 cents), immedi- 
ately begins to work. The figures remain the same 
for the first 1,300 yards, after which 10 centimes 
(1.98 cents) are added for each additional 430 yards. 
A dial below set at 25 centimes (4.825 cents) com- 
putes the charge for packages. When the passen- 
ger pays, the driver again raises the flag to a ver 
tical position and all figures are effaced. The rate 
by time is 10 centimes (1.93 cents) for three min- 
utes. The driver sets the time mechanism, but as 
soon as the rate increases to more than five miles 
an hour the apparatus adjusts itself automatically 
and records by time. 


SOLD $20 WORTH OF PAINT FOR $1,000. 


A captain on one of the ferry boats plying in New 
York harbor tells the following story of the value 
of a coat of paint: 


“Some years ago I owned a small sailing vessel 
engaged in the coast-and West Indian trade. While 
we were lying at an East River pier taking on a 
eargo for the West Indies, a stranger approached, 
and, after critically eyeing my craft, asked: 

“*What'll you take for that boat? 

“One thousand eight hundred will buy her,’ I told 
him. 

“Tl give you thirteen hundred,’ replied the 
stranger. ‘She’s an old boat, and not worth any 
more.’ 

“I refused his offer, and he soon disappeared, but 
I made up my mind that I would spend a little 
money for white lead and oil, and when I was lying 
in port unloading the cargo I would have my men 
paint up the boat and improve her appearance. 
When TI sailed into port again she looked as good 
as new. After reaching the pier I saw the same 
fellow walking about, looking the craft over. Soon 
he approached me and asked: 

‘‘Exeuse me, sir, how much will you sell her 
for? 

“You can have her for $2,500,’ I told him. 

“ ‘Call it $2,300 and I'll take her,’ he replied, and 
it didn’t take me long to accept the offer. I cal- 
culated I made a thousand on $20 worth of paint.” 
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THE BEST ENGINE BUILT for 


FARM, SHOP OR FACTORY USE 


by using any other power. 

In machine shops and factories Gasoline Engines are 
to be the best and cheapest power, and our name on an 
perfection in Gasoline Engine Construction. 

1 to 60 h. p. Also Marine and Automobile Engines. 


Our Gasoline Engine is one of the kind that you do not have to watch 
continually. No sparks, smoke or danger from fire. A child can run it 
with safety. Sell your windmill and let Cavanaugh & Darley’s Engine do 
your pumping. It will do almost everything on the farm—saw wood, 
churn, pump or shell corn, and do it quicker and more economically than 


acknowledged 
engine means 


Send for our New 


fiiusraced Catalog CAVANAUGH & DARLEY, 25 Randolph Chicago 
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FAIRBANKS-MORSE 


GASOLINE ENGINES 


Water Light and Power 


Fairbanks 
Morse Co. 


Monroe St. Chicago 
For the Farm, ase “ GENTLEMEN:—Please send me 


illustrated catalog and prices on 


-" the Outfits I have marked by an X 
Hotel or — Domestic Water and Light Plant 


—-Gasoline Engine for Pumping 
——Gasoline Engine for Sawing Wood 
—-Gasoline Engine for Spraying Trees 
—Irrigating Outfit—— Windmill——Tank——Tower 


Country 
Home 


Please E 
out 
and send tu us. ADDRESS 


Please mention Popular Mechanics when writing advertisers. 
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A Good Powerful Engine for Marine 
Service is the 


3to W H. P. Handsome catalog on request FREE 
Sarvent Marine Engine Wks., 22-24 W. Randolph St., Chicago 


* COOK BROS. * 


Marine Motors 
*“*The Best’’ 


3 PEKIN, ILL. U.S.A. % 


KEROSENE OIL ENGINE 


€Stationary, Marine, Portable. Send for catalog 
Int’l Power Vehicle Co., 381 Dearborn St., Chicago 


NOTHING BUT THE 
_ BEST 


GASOLINE ENGINES 


All small wearing parts are of hardened tool 
steel. On every piece the work is better 
than seems necessary, but it pays, and we 
are sure that our customers will appreciate 
it in years to come. 

Catalogue of our 24% H. P. dust proof type for 
the asking. 


McNAUGHTON - BASSETT Co. 
CHARLOTTE, MICH. 


AUTOMOBILE ano MARINE MOTORS 


SIMPLE, 
COMPACT and 
POWERFUL 


Best material. 


Perfect workman- 
ship. 


Send for Catalog. 


ALEXANDER & GROUCH, 
71 W. Monroe St., 


4,8816H.P. Chicago 


TOUS 
-ENGINES 


23:27 N.C LINTONST. Cuicaco 


ASK FOR CATALOG F. 


RADIANT, A NEW FUEL. 


A new fuel called Radfant, to be used in con- 
nection with gas and other fires, has been invented, 
says the Daily Mail of London, by two young en- 
gineers of Southend, England, and if it be proved 
that it ean do all that is claimed for it, it will cause 
a great revolution in the present system of gas heat- 
ing as did the introduction of the Welsbach mantle 
in gas lighting. The inventors claim for Radiant— 
1. That it gives treble the heat with the same gas 
consumption as an ordinary gas fire. 2. That it 
takes up the carbonic oxide from the air and puri 
fies the atmosphere. 3. That it does away with 
the unpleasant smell given off by gas fires. 4. That 
it burns brightly like a coal fire. 5. That it is as 
cheap as fire clay and is inexhaustible. 

The two young inventors are connected with one 
of the largest firms of gas engineers in the coun- 
try, and have been experimenting for years with 
a view to producing a fuel such as Radiant. Radi- 
ant will take the place of the asbestos or fire clay 
balls, and will, it is said, give out an intense heat. 
It is made from materials that are now waste 
products of chemical works. The new fuel captures 
the blue flame, which at present is lost, and con- 
verts it into intense heat. Radiant is also said to 
possess the power of retaining heat to a very great 
extent. 


AUTOMOBILE TORPEDOES FOR HARBOR 
DEFENSE. 


“In many harbors, owing to a great depth of 
water, rapid current and kindred causes, it is almost 
impossible to establish a reliable system of mines, 
and in this field the automobile torpedo is almost 
without a rival,’ declares Lieut. Lloyd H. Chandler, 
U. S. N. Its great advantage is in the ease with 
which it can be fired. The recoil of firing is not 
great and the regular firing tube can be set up any- 
where in a short space of time. No launching ap- 
paratus is necessary; an old barrel with the heads 
knocked out will serve as an apparatus for point- 
ing the torpedo, and while two men stand in the 
water and point it, another pulls the starting lever, 
and good firing results. 

For submerged firing from a stationary battery on 
shore a coffer-dam can be extemporized from any 
available material by an average carpenter’s gang, 
and an above-water tube from which the spoon has 
been removed, secured in a hole in the coffer-dam 
by a form of sluice valve. This style of harbor de- 
fense, says Lieut. Chandler, offers powerful ad- 
vantages. 

From permanent shore batteries, by using a_ tor- 
pedo double the size of those used aboard ship, a 
range of 5,000 yards at 30 knots could be attained 
by a torpedo carrying 200 pounds of explosive, and 
for the first 1,000 yards the speed would be over 
40 knots. Range and the position of the enemy can 
be readily determined from a shore battery so that 
such a weapon would be absolutely accurate. 

Mr. Chandler believes that the use of the auto- 
mobile is an absolute necessity in many harbors and 
would render forcing a harbor or maintaining a suc- 
cessful blockade impossible except at a cost too 
great for any nation to contemplate. 
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BUY ROAD 
LOCOMOTIVE 


It will not only save you money, 
but will earn a profitable income 


The picture on the front cover as well as the 
descriptive article on page 1210 refers to the Mon- 
ster Road Locomotive manufactured by the 


J. I. CASE THRESHING 
MACHINE COMPANY 


Racine - Wisconsin 


Write for Catalogue No. 16. This catalogue contains a vast 
amount of valuable information to anyone interested in an 
economical, portable power machine 2 2 
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Equal or superior 
to any other I-Horse Engine. 


Similar Engines sell through 
agents for $100 to $125. 


This engine has been on the market for a number of years 
with good success, It is especially desirable for pumping 
water, for operating cream separator, printing presses or 
other machinery requiring not over one horse-power. Has 
two fly wheels, 15 in. in diameter, that weigh §v Ib., patent 
catch governor, permitting no useless compressions, and 
all necessary accessories, of the most modern, up-to-date 
patterns, ready for immediate ons ration. All that is 
necessary is to fill tank and start. ing capacity 
has been known to be several hy ~ per day. 
It is constructed of first-class material and is 
carefully tested before being sent out. Can be 
operated at an expense of about one cent per > 
Weight about 226 lb. Floor space necessary is 8 
l0in.x Zin. Send for Free Engine 
Catalog. We have other engines that will in- 
rest y 


MONTGOMERY WARD & CO., - Chicago 


5O “Little Giant’? One-Horse Gasoline Engine 


SAFE, SURE, RELIABLE 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profes- - 
sion. Send ten cents to pay postage 
on free trial bottle. Sold by 
Leading Druggists. Not genuine 
unless label bears my signature: 


L- 63 Prince St., N. Y. 


Write for free booklet on Rational Treatment of 
Disease. 


The Pencil Pistol is the smallest 32 
caliber pistol made, Convenient and ¥ 


safe, Can be concealed in the hand.- 
Carry it always and it will protect you 
against Loldups. Price, postpaid $1.50 


Agents Wanted. 
Sells sight. G. 5. Webber, 21 Stone 


Cruise of the ‘‘ ARABIC” 
801 tons, one of the finest, largest and 
steadiest steamers in the world 


O THE ORIEN 


2TO APRIL 13, 1906, 
Seventy days, costing only $400 and up, 
INCLUDING SHORE EXCURSIONS. 
SPECIAL FEATURES: Madeira, Cadiz, Seville, a = Malta, 19 days in Egypt and the 
Holy Land, Constantinople, Athens, Rome, eto. Tickets good to stop over 
in Europe, ALSO TOURS TO EUROPE. 


FRANK © CLARK 113 Broadway, New York 


THE NATIONAL FLAG. 


The official flag of the United States bears forty- 
five stars in a blue field, arranged in six rows—the 
first, third and fifth rows having eight stars each, 
and the others having seven stars each. The gar- 
rison of the army is made of bunting, thirty-six 
feet fly and twenty feet hoist; thirteen stripes, and 
in the upper quarter, next the staff, is the fleld or 
“union” of stars, equal to the number of states, on 
blue field, over one-third length of the flag, extend- 
ing to the lower edge of the fourth red stripe from 
the top. The storm flag is twenty feet by ten feet 
and the recruiting flag is nine feet nine inches by 
four feet four inches. The ‘“‘American Jack” is the 
“gnion”’ or blue field of the flag. The revenue ma- 


THE NATIONAL FLAG. 


rine service flag, authorized by act of Congress, 
March 2, 1799, was originally prescribed to “consist 
of sixteen perpendicular stripes, alternate red and 
white, the union of the ensign bearing the arms 
of the United States in dark blue on a white field.” 
The sixteen stripes represented the number of states 
which had been admitted to the union at that time, 
and no change has been made since. Prior to 1°71 
it bore an eagle in the union of the pennant, which 
was then substituted by thirteen biue stars in a 
white field, but the eagle and stars are still retained 
in the flag. June 14, the anniversary of the adoption 
of the national flag, is celebrated as flag day in the 
public schools, and by the display of the emblem on 
public buildings and private houses in a large part 
of the union. 


Our readers can help Popular Mechanics very 
greatly if they will kindly call the attention of 
some friend to the magazine. If you like it, there 
are others who would, if only they knew about it. 
Please tell some one friend about “Pop.” 


{ = Catalog 
= 
—— | 
HOLD-UP INSURANCE 


WE MANUFACTURE 


STAPLE GOODS AND SPECIALTIES 


IN CAST BRASS 
AND SHEET METAL 


Estimates Furnished from Models or Blue Prints Correspondence Solicited 


FROST MANUFACTURING COMPANY 
37-53 SOUTH PLEASANT ST. +: +: +: +: +: #KENOSHA, WIS. 


With our new compound. BRAZIRON, 
N used with ordinary spelter and borax makes the 
braze stronge r than solid cast iron, 


ork can be done in any vr brasie » & 

00K ‘ialty for bicycle anc ksmith shops. 
Every mac pine Te needs it. Send 6 cents for one box Braziron by mail postpaid, One box contains enough for twenty to fifty 
or ag oy a fag HANDY BRAZING OUTFIT, containing one box Braziron, one box flux and one coil wire 
spelter, by mail postpaid. Agents wanted to introduce Braziron in shops and factories. 


WRITE AT ONCE FOR FULL PARTICULARS 
THE A. @ J. MANUFACTURING CO., 17 So. Canal St., Chicago. Ill. 


Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes 


We make them all and anything in the metal line---Punches and Dies---Special 
Tools and Machinery---Bcxes of special design and patterns; also experimental 
work at reasonable rates. All work guaranteed. 


GREENLEAF & BACON, : : 42 and 44 Michigan Street : +: Chicago, Ill. 


MAGIC BILL BOOK ANALYSE EVERYTHING” 


The slickest thing out—Get one and 


ou will have th ll ing. Bill 

placed in the Magic Bill Book change AT REASONABLE RATES 

rom one side , eo erin a mys- Should you want to know what is contained in any 
teri N lain it. 

Substantially made ‘and. will Preparation or product, address 
THE ELLSWORTH LABORATORIES 


MAX D. SLIMMER, Ph. D. 
W. H. Miller Supply Co., 357 DEARBORN STREET, - - CHICAGO 
727 East 4th St., « «© St. Paul, Minn. . 


“AZ HEN you want the address of any manufac- 
turer, machine or device and don’t Know 
where to get it--just asK Popular Mechanics. 


“HASTINGS” Compound for Dynamos and Motors 
POCKET SIZE, 60 CENTS 
Money refunded if it don’t do the work. This is the only compound sold with a guarantee. 
JAS. L. NEEFUS, Sole Agent, - ~ 45 Dey St., New York City 


MANUFACTURERS 
— for your product obtains. All these and more found on the BURLINGION 
For information write to 


Route WwW. H. MANSS, Industrial Commissioner 
209 Adams Street - - Chicago 


THE QUINCY HOIST 


8x10 Cylinders, Drum 14x20, $496 

8x10 Cylinders, Drum 24x24, $505 

8x10 Cylinders, Drum 30x30, $525 
YOUR CHOICE; FRICTION OR REVERSIBLE 


Delivery f. o. b. Quincey, Ill., or Chicago 
No discount from above prices. 
Will ship subject to inspection and approval. 
Modern, Quick, Strong, Efficient. Just the thing for 


pulling up cars or for small mines. Got’em in stock. Order 
one. 


WILLIS SHAW, - - Chicago 
SOLE DISTRIBUTOR 


NEW AND SECOND- 


HAND ELECTRICAL MACHINERY 


COMPLETE PLANTS INSTALLED. 
Expert Electrical Repairers of Armatures, Fields and Com- 
mutators, 


ILLINOIS ELECTRICAL MFG. CO. ; 
1222 8S, Adams St. 333 Peoria, Illinois 


10 men in eac S state to travel, tack signs 

and distribute — and circulars of 

4 oods, Salary $75.00 per month, $3.0u 
ay for expenses. 


KUHLMAN D, Atlas Block, CHICAGO 


pow PLUMBING BILLS 


Get them by paying right prices for sup- 
plies. We sell 


SUPPLIES AT WHOLESALE 


You save 20% to 40% on every” article. Highest 
rade goods and line complete. 
ree illustrated catalog gives 

all particulars. Write for it. 


B. P. KAROL, 
220 W. Herrison St., Chicego, 


Are You a Lover of 


Good Tea and Coffee 


THE 
We are makinga Write for 
Special Proposition G REATAMERICAN 8 ial 
to those who enjoy @ POnri t 
beverage that is not stmas 
only delicious, but Proposition 


more appetizing and 
nutritious than any 
other tea and coffee 
on the market. 


to persons getting 
up clubs or sendi 
orders of $5.W an 
upwards. 


It is worth oh pour while, as we intend to use unheard-of efforts 
crease the number of customers during 
the next two months. 


This offer applies only to readers of Popular Mechanies 
Write us at once—to-day—to 
MR. CARL, 
Great American Tea Co., 
31 & 33 Vesey St., P.O. Box 289, New York 


ComPANY 


SELF-PROPELLING FIRE ENGINES PRAISED 
BY A BOSTON FIRE CHIEF. 


At the convention of the International Association 
of Fire Engineers held at Chattanooga, Tenn., in 
September, Chief W. T. Cheswell, of Boston, Mass., 
read a paper on self-propelling engines in which he 
stated that two of these engines were installed in 
the very heart of the hazardous fire section, with 
a fairly busy running card and that from the date 
of going into service they had averaged 50 runs a 
year. 

“These engines,’ Chief Cheswell adds, what 
is termed a double extra first size engine, both of 
like constriction and dimensions, weighing 17,000 
pounds. Diameter of cylinder, 9\,-inch; diameter of 
pump, 5%-inch; length of stroke, S-inch; capacity, 
1,200 to 1,300 gallons a minute. When at their sta- 
tions there is 90 pounds of steam pressure regis- 
tered on the gauge at all times, this steam being 
supplied from a heater in the basement of the sta- 
tion, and connected by steam pipe to engine. This 
heater will consume about three tons of coal a 
month. 

Upon receipt of an alarm to which the engine re- 
sponds it is immediately started, the fire under the 
boiler not being lighted until crossing the threshold, 
the boiler gradually gaining steam until, on arrival 
at the fire after the shortest run, the gauge will 
register 125 pounds. 

“After the engine is placed in the position re- 
quired a key that connects driving gear to main shaft 
is removed, and we then have the ordinary steam 
fire engine ready for work. 

“These engines are equipped with a fresh water 
tank holding 100 gallons that in case of necessity 
can be refilled from any hydrant, a short piece of 
24-inch hose being carried for this purpose; but as 
they run three miles without refilling the tank, in 
my recollection it has never been necessary to stop 
for water. 

“Our self-propelling engines have given excellent 
service, and not one instance is recorded where they 
failed to report at the scene of the fire in good sea- 
son; and there is an instance in my recollection in 
responding to an alarm during a heavy snowstorm, 
an engine drawn by five horses was stalled, and one 
of these propellers cut through the same snow drift 
without much ado. In ordinary going they can be 
driven as fast as required. 

“They can climb quite a grade; in fact one of 
them is on the running card to a box at the top 
of a long hill in preference to an engine drawn by 
horses located at the same station, They can be 
housed after returning from response to an alarm 
very quickly,and without much work. Their repairs 
have not been noticeably in excess of our horse en- 
gines. 

“The spur tires are renewed but once a year on 
the forward wheels and three times on the rear 
wheels.” 

The chief expressed the opinion, however, that no 
matter how good this apparatus, even with its great 
water capacity, results will not be satisfactory un- 
less it is intelligently operated, and that the sue- 
cess depends entirely on the rank and file of the de- 
partment, who must drill constantly. 


TALC PRODUCTION OF 1903, 


The tale or soapstone production of the United 
States during 1903 was 86,901 short tons, a decrease 
of 11,053 tons as compared with 1902. The value 
of the 1908 output is placed at $840,060. The pro- 
duction is classified as rough, sawed into slabs, 
manufactured articles, and ground tale. Fibrous 
tale is In great demand among paper manufacturers 
as a filler for paper and from the fact that its 
fibrous character gives additional strength to the 


paper. 


| 
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Novelties Made to Order 


turn work out cheaply. Write us— 
we'll show you how to place your invention on the market and make money 


CHICAGO RIFLE MANUFACTURING C0. °° 


WE CAN MANUFACTURE ANYTHING IN 


Brass, Aluminum, Phosphor -Bronze or Gun Metal 


We also manufacture Refrigerators, Beer Pumps, Faucets and Supplies. 
Our Prices are reasonable. Write us. 


U. S. SPECIALTY MFG. CO., - 33 Washington St., Chicago 


A Roth Motor will Drive Any Kind of a Machine Tool 


No shafting, pulleys or belting to maintain. The motor running any machine not 
in use can be shut off. 


Considering Economy, Efficiency and Design, the 
ROTH MOTOR is beyond reach of competitors. 


Self-oiling, noiseless in operation, free from sparking and automatic in its speed 
regulation at variable loads. 


Write us of your motor wants and we will send illustrated catalogue free. 


A Roth Motor Drives this Hacksaw. 


ROTH BROS. @ CO., Manufacturers, 
27-31 So. Clinton Street, CHICAGO 


hol 
are numbered showing just the 
drill looked for. The two lower plates serve as a support to keep the drills 
}—— 7 eee should have one of these. This will be mailed for Tic., 
postage 
posta F RASSE ROLLER BOILER TUBE EXPANDER 
bile bu ller tube meee ring 1-2 in 


Frasse Combined Drill Gauge and Block "hem 


inside. Made of Stubs’ Pteel, 
carefully gr und to exact size. 
The roll re cannot drop out. 


Ms jled for $2.0), postage Se. Bargains in Machir iste 
Tools at lees than wholesale rates. Catalogue 1845 
ma!led for 25e and refunded with order for $4 H. F. 


FRASSE COMPANY, 88 Cortland Street, New York. 


If you want anything and don’t know where to get it write us. 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

We want a mechanic in every shop to act as our agent. Write for particulars. 


POPULAR MECHANICS CO, 


THE RELIABLE 


ELECTRIC VEST POCKET LIGHT 


IF you wish to find a house number at night; if you wish tc find an article you have 
dropped; if you wish to avoid dangerous places in dark streets, just **press the button 
and you have an instant, brilliant light. Will give eight thousand flashes, or burn three 
months with right usage. Inexpensive to buy and to operate! Invaluable to physicians, or 
minersand enalliaeee who go in dark places where any other form of light is dangerous. 
Batteries and bulbs easily detached and renewed when required. 
$1.00—Complete—$1.00 Postage prepaid. Extra batteries 3c. Extra bulbs 35e 


Write for prices in quantities and complete catalog. Agents wanted. HOWARD ELECTRICAL NOVELTY CO., 183 Lake St., Chicago. 
Please mention Popular Mechanics when writing advertisers. 


CRANE VALVES 

™ 


If you wish to buy or lease on 
royalty, patents on hardware or 
mail-order specialties, machin- 
ery, infact anything, write to me. 


INVENTORS 
desir ad 
and» de to the df auickly 


CHARLES A. SCOTT, 
-SELL 796 Mutual Life Building, 


Buffalo, N. Y. 


PATENTS 


SPECIAL MANUFACTURING 


Dies and Stamping 


--TO ORDER -- 


SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 


DROP FORGING DIES AND DROP FORGINGS 


Hardware Specialties, ete., Manf'a to 
Order. Send Samples or Drawings for 
Estimates. Write for Our Booklet. . 


THE GLOBE MACHINE 2 STAMPING CO. 


973 Hamilton St,, - Cleveland, Ohio 
CORLISS ELECTRIC ENGINE 


ONLY 75 CENTS 


power pulley 
of battery 
to represent brick. PRICE, 75 cents. 
plete with two batteries, wire and instructions, $1.00 
postage and p cking, 3c nts 

SEND STAMP FOR ELECTRICAL CATALOG 


' Nov. Go., Box 64, NY. shows it in place in a chimney. It 


A complete M niature Corliss Engine, with stop. STOVE PIPE HOLDER. 
start and reversing throttle lever, fitted with grooved 

Runs at a high speed consuming 1-2 

ampere of » hen connected to almost any kind ce 

Nick's plted pars and red foundation An ingenious device has recently 

i Postage and 

packing. 15 rents. AGENTS WANTED. 


been patented 
which prevents the stove pipe from either pulling out 


of a chimney or getting too far in. The device is 
shown in the first cut and the second illustration 


consists of a 


May 
Bring a 
Fortune. 

Fee refunded if unsuccessful. Write for free Booklet 
on Inventions. Send rough sketch for free report as to patent- 


bility. Patents obtained by me 
Patent Attorney, 31 Randolph Street, CHICAGO 


NAME PLATES, 


TRADE MARKS 


THE MEVERC ORD 


OPALESCENT TRANSFER WIN 


MAM MER Of COMMERCE 


TR 


ANSFER WINDOW SIGNS 


flat band of spring steel bent to a right angle at 
the room end and to an incomplete S shape at the 


MODELSzZSUPPLIES 


Send for Illustrated Catalog of Appliance for Models 


J. WEINERT & CO., 134 Pierce Avenue, Chicago 


HARDWARE AND METAL SPECIALTIES 
Manufactured on Contract 
PUNCHES AND DIES 
SPECIAL TOOLS 
GEAR CUTTING 


CRAIG MANUFACTURING CO. 
39-43 West Washington St.. Chicago. IL 


chimney end, as shown in Fig. 1, the shape of the 
inner end providing some compensation for varying 
thicknesses of room plaster. Before the pipe is in- 
serted in the hole, as shown in Fig. 2, this holder is 
sprung into place at the bottom of the opening, and 
the pipe is pushed into the tongue at its inner end. 
No tools are needed in attaching it to the pipe. 


The owner of an English automobile says it 
travels so fast that on leaving home the other day 
he stooped over to say a last word to his wife, when 


his car suddenly started and he kissed another man’s 
sister five miles away. 


‘“‘Reader.”—The process of making filter tubes is 


secret and is carefully guarded by manufacturers. 


has obtained for us a great many important patents. 
ve no -ta in heartily recommendi 


services of a patent attorney. 
HALLWOOD CASH REGISTER OO. 


SHEPHERD @ PARHER, PATENT LAWYERS 
) Mr. Parkeron How. 1, 1903, resigned his 


and Commercial 


as an examiner in the U. 8. Patent Office 
this firm. Address 


210 Revenue Building - - WASHINGTON, D. C. 


ly, 


PATENTS 


Valuable Book on Patents FREE. Tells how tosecure 
them at low cost, How to sella Patent and What to 
Invent for Profit. Gives Mechanical Movements in- 
valuable to Inventors. Full of Money-Making Patent Informa 


tion. NEW BOOK FREE to #11 who write. 
O”’MEARA MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. 6. 
NEW YORK OFFICE, 288 Broadway, New York City 


CATALOGUE FREE TO ANY paeenes 
4pARTS 


MODEIs an GEARS 
ta! & 


| UNION MODEL WORKS, 191 S. Clark Street, CHICAGO 


‘GEAR CUTTING 


EXPERIMENTAL 
WORK 


YOUNG ENGINEER'S GUIDE. By J. V. Ro- 
han, Racine, Wis. Pocket size; 254 pages; illus- 
trated. Price, leather, $1.25; cloth, $1.00. 

In its thirty-second edition, revised and enlarged, 
this practical guide is still popular among young men 
who are striving to attain perfection in this line. The 
author and publisher of the book was an employce 
of the J. I. Case Threshing Machine Co. for seven- 
teen years and writes from the practical standpoint 
of a man who has carried the responsibility of the 
matters of which he writes. The little volume con- 
tains a large amount of concise information, fur 
ther strengthened by exhaustive questions and an- 
swers and helpful tables. 


RHEUMATISM 


Cured 
Through the Feet 


THOUSANDS ARE BEING CURED AT HOME EVERY 
MONTH BY THIS NEW DISCOVERY, WHICH 
IS SENT TO EVERYBODY TO 


TRY FREE—PAY WHEN SATISFIED. 


The son of S. J. Pearce, health officer of New 
Westminster, B. C., had rheumatism so badly that 
he couldn't walk alone. Magic Foot Drafts cured 
him in a week. 

Mrs. Mary Patrick, Watertown, N. Y., for more 
than a year couldn't get up from her chair. Magic 
Foot Drafts cured her. 

The Drafts cured Z. H. Palmer of Pittsburg, Pa., 
who had suffered twenty-eight vears. 

H. C. Van Valkenburg, Providence, R. L, writes: 
“I don't believe any person ever had muscular rheu- 
matism as bad as I have had it and recovered so 
quickly, for which I thank your Magic Foot Drafts.” 

Letters from the above 
and many thousands of 
other cured patients are 
on file in our offices,where 
anyone can see them 

We want the name and 
address of every sufferer 
from rheumatism. Write us today. Return mail 
will bring you—free to try—a pair of the famous 
Magic Foot Drafts, the great Michigan discovery 
which is curing all kinds of rheumatism, chronic or 
acute. If you are satisfied with the benefit received 
from the Drafts, send us one dollar. If not, keep 
your money. YOU DECIDE. 

The Drafts are worn on the feet because the 
largest pores are there; but they cure rheumatism 
in every part of the body—to stay cured—because 
they absorb the acid impurities from the blood 
through these pores, and reach the entire nervous 
system through the extremely sensitive nerve cen- 
ters of the feet. Don’t suffer needlessly, but send 
your name today to the Magic Foot Draft Co., 1251 
Majestic Bldg., Jackson, Mich. The Drafts, together 
with our splendid new free book on rheumatism, 
will come by_return mail. Send no money—only 
your name. Write today. 


MODELS 


WRITE CATALOGUE 


ESTABLISHED 1867 > MODEL SUPPLIES 


THE 


. 


7 


ry ABS FAST AS THOSE COSTING HUNDREDS 
OF DOLLARS, Price $6,00 prepaid in U.S. Adds, 
fy te multiplies and divides. Capacity, 

Cannot make a mistake. Strong, 
simple, fe light, convenient, nothing to break. Size 
4x10% ins. Write for Free booklet. Agents 
Cc, LOCKE HFG. 
98 Walnut Keaseit, 


Buy a andSave 
Locke Adder your Brain 5 


Don’t buy in- 
struments 
any kind un- 
til you have 
seen our 
Prices. 


excellent Windsor model. Bd Windsor $9.50. Pro- 
fessional Solo Le Bevre Cornets, twelve models 
enuine Courtois instruments. Our illustrated 
usical Instrument Catalogue contains every thing 
known in music. _ Everything from grand pianos 
to violin ae. Write at once for catalogue and 
our wholesale prices. on partle ularly 
hould have our catalogue. A postal will bring it. 


Montgomery Ward & Co. 
Michigan Ave., Madison and Washingtcn Sts.,Chicago 


“IF WAKE, 


feasting, RISE before I turn away.” 
of FE *Tis the 


OPPORTUNITY 


e ruler of human destinies, sont 
f many books there’s ONE YO ED 
is unpretentious, and its ade, ? 


“A Guide to Full Pockets” 


That’s what most mortals need and if th cry 
common with the rest, here is the mystic Sta to 
fortune, fume and joy. 
FREE, for fortune’s smiles can ne’er be bough’ 
Thousands have read and quickly gras the pe now 
boon. "Tis now thy turn—this call the last to you. 
If heeded not you’!l seek in vain for thet which re. 
a no more, thou e postal card an 

ee al 


— | | 

4 

| 
$Bos 
E> Cornet 9 
| 
| 
| 
| 
| 
| 


business enterprises ? 


hundred fold. 


We guarantee it. 


tion whatever. 


Greatest Electrical Book 


Modern Electricity 
By HENRY & HORA 


Is full of information invalu 
able to you if you are interested 


- 1 even remotely in this great 

ae } science. Itis a new and most 
MODERN complete encyclopedia contain- 

ECTRIC, in descr igtione of electri- 
| cal devices and machinery, sys- 

tems of transmission and dis 


minutely every important 
branch, X - Rays, 
wireless telegraphy, 

power stations, wiring, etc. In 
compiling this book t e authors 
have studiously avoided theories 
and technical phrases which 
discourage the efforts of the 
average reader. Modern Electricity is written in that 
plain good English so desirable to everyone and ap- 
preciated as well by experts. 965 pages, Cross index, 


THE PROBLEMS OF ELECTRICITY SOLVED 


A boon companion for the electrical engineer, 
workman, apprentice or student. 
PRACTICAL : ACCURATE : SCIENTIFIC 
But above all simple 

Absolutely original matter prepared by ex 
electrical engineers, never published ‘ore. 
150 ILLUSTRATIONS 
drawn especially for this work, 


— 
Silk Cloth Decorative Gover, Silver Stamping, : 
| Seal Leather, Marbled Edges, Gold Stamping, : : : i= 
a& Lee’s I rint on Scientific an e- 
Guarantees Keliability. 
AT YOUR DEALER’S OR 
SENT POSTPAID ON RECEIPT OF PRICE. 


LAIRD & LEE, CHICAGO 


GAS ENGINE CASTINGS 


for the Franklin One-Half Horse 
Power Gas Engine. Castings, Mater= 
ials, Drawings, etc., for amateurs. 
An ideal motor for practical ure. 
Not a toy. Compfete set of cast- 
ings, ete., for either horizontal or 
vertical type, $16.50. 
Send for illustrated booklet 8. 


PARSELL & WEED, 129-131 West 3ist St., New York City 


A BAD SCRAPE smooth 


shave are such dif- 

ferent propositions 
that it should interest you Mr. Home Shaver to know that 
our high grade Diamond Edge XX S8trop sharpens the dull- 
est razor quicker and better than ordinary strops. Save every- 
thing, face, razor, time, temper and money by using a 
Diamond e,. By mail, $1.00. Money back if you say so, 
LOW MANUFACTURING COMPANY, DEPT. K, 

67 Dennis Street, Roxbury, Mass. 


LEARN BOOKKEEPING FREE 


Would you like to succeed in business, to obtain a good 
paying position, to secure an increase in salary? Would 
you possess the capacity that directs and controls large 
If so, you should follow the ex- 
ample of Mr. Edw. Chapman, of No. 606 So. sth St., Goshen, 
Ind.,who largely increased his salary after taking our course 
A knowledge of accounts increases your opportunities a 
Our method excels all others. 
learn quickly at home, without loss of time or money. 


A GREAT BOOK FREE 


“How to Become an Expert Bookkeeper” 
is the title of an extensive treatise on Bookkeeping and 
Business, It tells of the best system of accounts ever de- 
vised, and explains how you can make more money and 
better your position in life. It is just the book for begin- 
ners and experts alike. To advertise our system we wil] 
give away 5,000 copies absolutely free, without any condi- 

Sim ly send your name and address and 
receive the book without cost. 


C mmercial Corres 


pongones Schools, 
147 P Commercial Bidg., 


You can 


Address 


Rochester, N.Y. 


BOOK REVIEWS. 


PAGE’S WEEKLY, LONDON; that always in- 
teresting and highly attractive monthly magazine. 
Page’s Monthiy is now issued as a weekly and, if 
possible, is better than ever. Price 6d. per copy. 


AUTOMATIC SURVEYING INSTRUMENTS 
and Their Practical Uses on Land and Water. By 
Thos. Ferguson. Illustrated; S87 pages, cloth. John 
Bale, Sons & Danielsson, Ltd., Oxford House, Lon- 
don. Price $1.00. 

This book adds a new chapter to all that has been 
published on surveying instruments and puts on 
record some modern advances in this field. It gives 
full information concerning the pedograph, an auto- 
matic route-tracer for pedestrians; the cyclograph, 
an automatic route-tracer for vehicles, and the hodo- 
graph, self-registering of courses and distances on 
water. 


PIPE FITTINGS AND VALVES. By W. D. 
Browning. 82 pages; numerous illustrations; 50 
tables of dimensions. The Draftsman, Cleveland, 
O. Price, leatherette, 75 cents; flexible cloth, 5” 
cents, postpaid. 

This little book contains all the information re- 
quired on pipe fittings and valves, including many 
useful diagrams, tables and descriptions of styles. 
It is especially designed for the use of designers, 
architects, draftsmen and engineers in drawing out 
pipe work. Lays flat when open, 


HODGSON’'S NEW HARDWOOD FINISHING, 
including Wood Manipulation, Staining and Polish- 
ing. By Fred T. Hodgson. In two parts; illus- 
trated; 208 pages. Price $1.00. Frederick J. Drake 
& Co., Chicago. 

The first part of this book gives many rules and 
methods of working hardwoods with descriptions of 
the tools required and methods of using them, also 
instructions for caring for these various tools. The 
second part treats of filling, staining, varnishing. 
polishing and finishing all kinds of wood work. It 
gives many practical methods of renovating eld 
work and contains a valuable chapter on dyeing 
woods in various colors for inlaying and marquetry 
work. The book includes so much of practical value, 
giving all explanations and demonstrations in such 
a clear, understandable manner, that it is hard to 
do it justice in a brief paragrapb. 


DOWN TO THE SEA IN SHIPS, 


Statisticians find that something like 2,009 vessels 
of all sorts disappear in the sea every year, never 
to be heard from again, taking with them 12,000 
human beings, and involving a money loss of $100,- 
000,000. Still we like to think the world advances 
steadily toward the millennium.—Boston Transcript. 


You FREE: 

| | We Secure 


PEANUTS and 
POP CORN 


A BUSINESS 
THAT PAYS 


Machines are earning 


from $35 to 860 per 
week. Catalog Free. 


5. DUNBAR & CO. 


18 & 20 No. Desplaines St. 
CHICAGO 


THREE TIMES A DAY 


is none too often to brush the teeth, if you would preserve 
them and keep mouth and gums healthy and sweet. This 


Folding Tooth Brush 


Half a Man 
Half a Salary 


The half-sized salary goes to the man 
who has but half developed his abilities. If 
you are earning but half what you need, we 
can qualify you for promotion in your pre- 
sent work or prepare you for a more con- 
genial position and better salary. We are 
doing it right in your own district every day 
for others, to whom we can refer you. The 
accounts of the rise of some of our students 
read like romance. Many have risen from 
the lowest to the highest positions in their 
calling. 

We teach Engineering in all its branches; 
Architecture; Mechzaical Drafting; Ad Wri- 
ting; Show-Card Writing; Window Dressing; 
Illustrating; Ornamental Designing; Bookkeep- 
ing; Stenography; Etc. 

Write today, stating which Course in- 
terests you. 


International Correspondence Schools 
Box 872, Scranton, Pa. 


business men and women, travelers and others who are away 
ame!l steel handle, price, 
just alittle nicer, with highly nickel finished handle, post- 
Write for terms. Cash or money order must accompany order. 
Hand forged from the finest razor steel inthe world. Made and 
satisfaction. Ifthe razor we send you is not right EVERY WAY, 
Postpaid on receipt of $1.00. Address 


makes frequent brushing possible. Can be carried in pocket, 
from home during the day. Bristles are protected and dry 
wstpaid, only The 
ELITE” 
paid, 50 cents. 
ADDRESS 
CHICAGO COMMERCIAL AND SPECIALTY CO. 
5 
tempered by experts, ground by hand, \ inch blade with double 
we replace it until you are completely satisfied. A trial will con- 
HOME MERCANTILE CO., Dept. 24, Crossdale, Ill, 


hand bag or satchel. Wonderful comfort and convenience to 
— — out readily. Black en- 
BRUsH 
These goods are money makers for agents, men or women. 
30 W. 63d Street, Chicago 
THE BEST RAZOR MADE AT ANY PRICE. 

shoulder, set ready foruse, Fully warranted. We guarantee 
vince you. Don’t pay 83 to 85 for a razor no better or not as good. 


CO-°PERATION 


eee, §% the mystic key to fortune, fame and hap- 

piness. We hold the key, but cannot turn 
it alone. Wewill share with youin the greatest money- 
making co-operative business on earth. We are giving 
away 250,000 shares of Treasury stock. Par value $1.00 
per share. Not a share can be bought for cash. 


There’s 20 Shares for You 


No moreforanyone. We don’t want your money, don't 
send us a cent, just a postal card. Our plan is unlike that of 
the trusts who give millions of shares to drones, called “‘pro- 
moters."’ We are giving ours to partners—epergetic men 
and women. This stock will pay large @ividends and costs 
you—just a little effort—that Is uii—fortune’s knock is at 
your door, believe it or not, as you please. 


THE PEOPLE’S COMPANY 
144 West Madison Street, Chicago 


Tool Set 


18 warranted tools of best quality—just the 
set to keep around the farm or house. The above 
cut shows our 18-piece Star set at $2.70, complete; 
28 piece set, $7.30; 36-piece set, $9.70; 4l-piece set, 
$1 -70; 50-piece set, $16.75, and up to our Carpen- 

rs’ 95-piece set at $39.25. If you want Tools of any 
kind write us for our whotecsie price list. We have 
the largest stock ot hardware in the world for sale 
direct to the user. Tools for every trade, engineers’ 
supplies, building material and building hardware. 

rite at once for our 634-page Mechanics’ Catalogue 
—a book quoting lowest wholesale prices on standard, 
guaranteed goods. Catalogue free to any address. 


Montgomery Ward & Co. 
Michigan Ave., Madison and Washington Sts., Chicago, 


POPULAR MECHANICS 


Can give you the address 
of the maker of any 


MACHINE OR TOOL 


ALL 
MAKES 


of ees. 
Typewriter Emporium, 19 La Salle Chicago 


| > 
| 
| 
| 
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TYPEWRITERS 
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Perfect Working 
Models of 
Locomotives, 
Trolley Cars, 
Interurban Rail- 


THE CARLISLE & FINCH CO.” 2 


our New Catalogue “‘B No. 


262 East Clifton Avenue, CINCINNATI, OHIO 


We carry the 
most complete 
line of Electrical 
Novelties and 
Experimental 
Apparatus. 
Everything for 


BOYS, WRITE TO US 


and let us show you how eas: 
is to become an electrician. Our® 
aoe for boys shows every- 
thing in motors, dynamos and 
electrical goods. Sent free toany- 
one. As aspecial inducement we 
send this motor for 
$1.50 with directions 
for operating. Send lic 
in stamps to pay mail- 
ing charges. Julius 4n- 
drae & Sons Co., 483 West 
Water S8t., Milwaukee, Wis. 


ELECTRIC MOTOR 75c. 


Runs with a wet or dry battery, ask any elec- 
trical dealer or look through any electrical 
cataloguegand see if you can buy an electric 
motor with 2inch armature, wrought iron 
field magnet, pulley, etc., for 75 cents, pack- 
ing and postage, 15 cents. 
CATALOG FREE 
Dry ba' ies fo y 

@oils, small electric lights, 25 operating 
Bend 1\ cents for 10 feet of Ste wire for experimenting lhedh making small magnets. 


Artesian Electric Co., 744 Artesian Ave., Chicago 


A $50 Watch for $3.60 


and Char 
GUARANTEED FOR 30 EARS 
is a Genuine Gold.Filied 
in appearance, double 
case, stem-wind & stem-set.and fitted with 
am « high-grade ruby jeweled movement. 
Send us this ad. and we will send 
WATCH, WATCH CHAIN AND CHARS 
C.0.D. $3.60 and express charges. Make 
careful examination then pay ex press agt. 
63.60 and express charges and it's yours, 
Write if you desire Ladies’ or Gente’ size, 
GUARANTEE WATCH CO., Dept.zis, Chicage, 


Mysterious CHANGING CARDS 
“aN 


With these cards you can do the most won- 
derful tricks. You can make trays fade 
into blank cards, blanks into aces and aces 
into deuces,etc, No practice necessary. Send 
for a pack and be a real wizard. PRICE OMY 
106., POSTPAD, with full secret direct’ns. Address 
WESTERN SPECIALTY CO., 532 E. Minnehaha St. St.Paul, Minn, 


Electric Pocket cece 
Bell Outfit 
-~ cu. 


CONSCIENTIOUS WORK IN 
ENTS, 


SECURING PAT- 


Popular Mechanics Patent Bureau is organized to 
conduct a legitimate patent business in the inter 
ests of inventors. We realize that the success of 
our clients with their inventions means the upbuild- 
ing of our business, so we do everything in our 
power to insure such success. Our ambition is to 
obtain the largest number of strong patents on sen- 
sible inventions—hence we do not encourage taking 
out patents on inventions that have no prospect of 
commercial success. As between the man who has 
produced an invention and the manufacturer who 
is trying to steal it, we stand by the inventor every 
time, and we don’t claim any eredit for doing it. 
Popular Mechanics is for the man with brains, and 
our Patent Bureau is run in his interest. If an in- 
vention is brought to us to patent and with the aid 
of our mechanical experts we can see a way to im- 
prove it, we give the inventor the benefit of such 
improvements without extra expense—it pays in 
the long run and we expect to have a long run in 
the business. 

SELF-DUMPING FRUIT PAIL. 


The cut easily explains itself: The pail is for the 
use of fruit pickers who want to empty their pail 
ou the ground without coming down, or bruising the 
fruit. The Ohio Farmer 
says: A is hooked over 
limb while picking. To 
lower, A and B are hooked 
together and on reaching 
ground B instantly un- 
hooks when a simple pull 
on rope dumps pail and 
returns same picker. 
An old ear is riveted at 
C, into which rope is 
fastened. All that is re- 
quired are a pail, rope and 
some stiff wire. This 
saves getting down out of the tree for every pailful 
and is even better than two ropes, which are ai- 
ways twisting up and causing trouble. 


MAGIC 


illteach one new coin trick 
one new card trick for 20 cts. or either 
for 10cts. Iwillsend “Book of Card or Coin 
Tricks,’” 180 p., 25¢. each, and include illus. 
catalog of 240 tricks free with order. 
home, amaze your Srignde, mystify 
entertain. BERT WASSMANN, Instructor in 
Magic, 227-2 Webster Ave., CH1caGo, ILLIN 


Please mention Popular Mechanics when writing advertisers. 


ELECTRIC RAILWAYS 
| 
(Sight 
GHANGING 
CARDS 
SPECIAL DOLLAR ELECTRIC BARGAINS a 
TTT 
elties. 
catalogue. 
IND. 


High Grade Gas and Gasoline Motors 


Special types (castings or finished motors) for Bicycles, Automobiles, Launches 

and Stationary use, either air or water cooled. All except the stationary are of the 

latest French design, powerful, light and far ahead of any American built motor. 

Motors are easily built from our castings. Sizes |4to6H.P. Prices right. 
Circulars 2c. Handsome new catalogue 4c. Write now—don’t delay. 

We develop inventor's ideas. 


Cc. S. PIPER @ CO.., 4352 Cottage Grove Ave. Chicago, III. 


We also make mechanical drawings and models. 


Magic Trick Cards. 


With these cards you can perform some 
of the most wonderful illusions You can 
change eights to duces, blacks to reds, etc , 
< The transformations are truly wonderful. 
Price, 10 cents with instructions, 
and our Big Bargain Catalogue. 


Address 
Western Specialty Co., 532 E. MinnehahaSt., St. Paul, Minn. 


WONDERFUL STOVE 


URNS 90% AIR—ONLY 10% OIL-CAS. 
NS, one month. 108 with 
Barrison Valveless Otl-gas Stove. Splendid for 
cooking; also heating rooms, stores, offices, etc., 

with iutor Attch. No wick, dirt, 


for smal! family. Easily operated— 
absolately safe—a!! sizes, $3 and up. 


Weekly. 
WORLD 5790 World B’ld’g, Cincinnatl, 0. 


MEN EVERYWHERE 


To learn how to make new and resilver 
old mirrors. Immense profits in the 
work and we guarantee you success. We 
tell free of charge how to emboss, etch, 
foil, gold leaf, gila. frost and chip glass. 
Send for particulars and start at once. 


G. L. Patterson @ Co., Chicago, I11. 


}ELECTRIC MOTOR 


The Rienco Motor runs at high speed when connected to one 
cell of almost any kind of battery, It ro- ¢ 
tatesin either direction and is reversed 
without changing connections. It is fitted 
with grooved pulley Price, cis. Post- 
age and packing, 16 cents. 
Motor Outfit No. 8 
consist of 1 Rienco Moter; 1 Rhe stet, or regulat.r. 
Small Dry Hatteries and 1° feet of wire. Price, $1.00. Post- 
age and packing, 3) cents. Send stamp for catalog. 
Metical and Shocker, postpaid, - §.0 
Bt Electric Door Bell Qutfit,compee, - . + .75 
Electric Light Outfit, complete, postpaid, - 1.05 
Electric *utomobile, complete with rubber tires 5 
‘Agents Wanted. Ithaca Etectric Nov. Go., Inc. Box 64 Ithaca, N. Y. 
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Pu 


5 Per Cent Offi 


Our Catalogue Prices 

_ Hereafter we will give to the public § 
direct in full all teacher’s and dealer’s g 
discounts on 


Violins, Guitars, Mandolins 
and other stringed instruments. Our 
standard Lewis Orchestra, No. 1, 
Violin (worth easily $25 to $30 among 
dealers; listed in our catalogue for years 
at $21; now $10.50 net direct to you). 
The famous Lewis Durer $65 violins for 
2.50. Other values from $500 to $125.w 
and upward, We arethe largest and old- 
tho U.8 at stringed instrument house 
n the U. 8. and impor: irect from Our own wor op i 

isleben, Germany and Paduah, Italy, in 


¥ Ten Days Free Trial of any instrument. Write for Catalog. . 
awM. LEWIS & SON, 211 B Wabash Avenue, CHICAGO : 


S? Specialty in strings for professional trade. 


Sea 
Se 


Our novelties are not toys—but are useful, practical and durable. Ap- 

»ropriate and pleasing for Christmas gifts for men, women and children— 
om ew of delightful Christmas suggestions in our handsome catalog— 
write for it to-day. 

THE ‘“‘ MAGIC” POCKET SEARCHLIGHT, shown in illustration above, is 
very useful for clergymen, farmers, plumbers, miners, railroad men, bankers, 
hunters, tra?elers—in the home—in fact, everywhere a bright, safe light is 
wanted. No heat, matches, chemicals. Operated by dry batteries. Does not 
break—lasts for years. Only $1.00 complete. Many other styles and prices 

ELECTRIC CLOCKS —cood time-keepers, handsome, ornamental, all styles 
and prices from $3.75 up 

MOTORS in every style, size and price from T5e. wp. 

ELECTRIC LOCOMOTIVES, trains and trolleys, with tracks, switches, 
bridges. etc. No better plaything can be found for your child. From $5.00 up. 

ELECTRIC WA G CANE. —An unusually attractive novelty. Is a hand- 
some cane and ‘n addition has a bright searchlight. From $2 25 up. 

c —in hundreds of styles. Very attractive for parlor, 
library, dining room, dressing room, etc. From $3.50 up 

TELEGRAPHY — complete outfit, high-grade telegraph 
key, sounder, battery, wire and complete instructions for learning. = 
Only $2.25. 

A PRIVATE TELEPHONE, guaranteed to ring and talk a distance 
of 1,000 feet. including wires. screws, Staples, two complete instru 
ments and instrt’ Gons for inktallingi, ouly 67.00 


OUR NEW CATALOG, illustrates and describes over 100 other 
novel and useful electrical novelties ranging in price from T5e. to 
$30.00. We want you to see it. Sent free on request. Write to-day 

AGENTS make big money quickly selling our goods. No experi- 
ence necessary. rite to-day fdr particulars. 


J. W. SCRIBNER & CO. 


Niagara Street, 
TONAWANDA, Y. 


MOTOR 


LOCOMOTIVE 


tiecrRic WALKIN « CANE 


This ELEGANT Watch $3.28 


Before you buy 8 wateb cut this out and send to us with 
your name and address, and we wil! send you by express 
fur examination handsome AN 
CHAIN C. 0. $3,756. 
bunting case beautifully engraved, stem wind and 
stem set, fitted with richly jeweled 
guaranteed & correct timekeeper; with long 
plated chain for Ladies or vest chain for Gents. 
a> if you consider it equal to any $35.00 GOLD 
FILLED WATCH Warranted 20 YEARS 
pay the express agent $3.75 and it is yours. Our 
20 year ruarantee sent with each watch. Mention 
if you want Gents’ or Ladies’ size. Address 
FARBER & 28 Quincy St. CHICAGO, 


The World’s Headquarters for 


ELECTRIC NOVELTIES and SUPPLIES 


If it’s Electric We Have It.——We Undersell All 

Xmas Tree Lamps & Battery #3.00 

Fan Motors, $2.10 to $15. 

Battery Table Lamp 8.10 

Battery Hanging Lam 10.00 
tc 


Telephone, complete, »5 
Electric Door Bells. 1.00 
Electric Carriage Lamps, Sw 

.00 Medical Batteries, 

12 Belt, with Suspensary, 2.50 

elegraph Outfits 20 
Battery Motors, $1.00 to 12.00 
Bicycle Electric Lights, 3.50 
Electric Railway. 8.26 
Pocket Flash Lights, 1.4 
Necktie Lights, 10 


SEND FOR NEW CAT., JUST OUT 
$3 Electric Hand Lantern. Agents Wanted: 


OHIO ELECTRIC WORKS, .-. Cleveland, Ohio 
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SCHNEIDER.—Care and Handling of Electric Plants. - - $1.00 
a 5 C. BOOKS The most successful book, 
DAHLSTROM. —Fireman’'s Guide to the Care of Boilers. - - .50 
op, Mostuleity, NORRIE. — \nduction Coils and Coil Making for All Purposes. $1.00 
ot hor subjects. Fully illustrated 
Send fr, FREE CROMWELL.—Easy Lettering for Draftsmen. - - - - - .50 
HOW TO RUN EN: 
GINES AND BOILERS | JUST OUT 
Written po Paint and Color Mixing. The most prac- 
sesnd tical book on this subject, 171 samples of colors $2.50 
| Publishers of Tech 1 Book 
oe ” ublishers o echnica 
COPNINT FOR 8 CANIS SPON & CHAMBERLAIN, Dept. PM, Liberty Bidg,, New York 


BUBIER’S 


POPULAR ELECTRICIAN 


THE ONLY AMATEUR ELECTRICAL PAPER IN 


SCIENTIFIC BUT NOT TECHNICAL. 


EDIZED BY EXPERT ELECTRICIANS. 
Depr.3 


LYNN, Mass. 3 Years, $1 


HOW TOGO’S NERVES WERE STEADIED. 

Admiral Toga, commander-in-chief of the Japanese 
navy, whose prowess as a fighting man has won 
world-wide praise of late, comes from an old school 
of Nippon warriors. His naval education is of the 


$8.22 Outfit Free 


A Dunlap block, Derby or Fedora Hat............ $2 50 


A pair of stylish Lace Shoes, the new queen last ......... 2.50 
A Percale Shirt, detachable Collar and Cuffs.... 1.25 
A Neat Silk Four-in-hand Necktie or Bow........ .50 
A pair of fancy Web Elastic Suspenders...... ....... .50 
A Japanese Silk Handkerchief.................. 
A pair of fancy Lisle Thread Socks...................- 25 
Thousands of American citizens pay cash for this........... $8.00 


To introduce our fam- 
ous made to measure 
custom tailoring we 
make this unequaled 
offer of a GENUINE 
CHEVIOT Suit 
made to your meas- 
ure in the latest English 
Sack Style, well made 
and durably trimmed, 
for only$10, Egual to 
your local tailor’s $20 suit 
and give you a'l the 
above complete outfit 
FREE. Send us your 
mame and address and 
we will send you 


Free Samples 


of cloth, measurement 
biank and tapeline for 
size of Suit, Hat, Shoes and Shirt. 

Send no money but write to-day to 

GENTS’ COMPLETE OUTFITTING CO. 
Dept.501. 242 Market St..CHICAGO 
REFERENCE: First National Bank, Chicago; 

Capital and Surplus, $12,000,000, 


best, and he has been trained in every way to be 
a fearless, calm, and tireless fighter. 

In his youth, he and his fellow 
Japanese naval academy were accustomed to attend 
an annual banquet. They sat at a circular table 
around a slowly revolving cannon loaded with a bali 
and trained to the level of their heads. The trigger 
was so arranged that it could be touched from a 
hidden source outside of the banquet hall. That at 
some time during the banquet the cannon would be 
fired every one at the table knew; but just when, 
or in what direction it would be pointing was a 
mystery. Of course, there was a_ possibility that 
the ball might crash harmlessly between the heads 
of two banqueters, but it was equally probable that 
it might carry off the head of some student. Yet 
no one flinched. The chances were equal to all. 

The picturesque object of destruction revolving 
during the jovial hours of the banquet, pointing 
from student to student, and ready at a given mo- 
ment to blow any one of them to pieces, was con- 
sidered in Japan admirable training. 


students at the 
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WONDERFUL TREES OF OTHER CLIMES,. 


an 


The wonders of botany are apparently inexhaust- 
ible. One of the most remarkable specimens is the 
Mexican maguey tree, which furnishes a needle and 
thread all ready for use. 

At the tip of each dark green leaf is a slender 
thorn needle that must be carefully drawn from its 
sheath; at the same time it slow'y unwinds the 
thread, a strong smooth fiber attached to the needle 
and capable of being drawn out to a great length. 

Five years ago the attention of American import 
ers was called to the value aS an astringent and 
drier in varnish, for the finer kinds of furniture, of 
the product of the Chinese wood oil tree. 

Since then two American firms have established 
branches at Hankow, China, for the exportation of 
the oil, and one of them has shipped nearly 200,000 
gallons since last fall. Because of the fact that no 
barrels are manufactured in the provinces where the 
oil tree grows, a Hankow firm has imported from 
New York shooks for 5,000 barrels and machinery 
for setting them up 


Please mention Popular Mechanics when writing advertisers. 
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Real Estate Mortgages 


Savincs DEPosITs AT3% 


GovERNMENT Bonps at 2%, 


ARE SAFE, BUT YOUR INCOME FROM THEM WILL 
NOT ADD MATERIALLY TO YOUR WEALTH 


Your Investment 
SHOULD BE PROFITABLE 


A Mining Investment, if a successful one, yields larger 
Profits on the money invested than any other 2 2 @ 


EEE 
‘ HE Stock of THE NORTH AMERICAN EXPLOITA- 


TION COMPANY offers the opportunity for large 

profits that you are seeking. This Company’s 
holdings are large and valuable. Its seven properties 
are developed and producing mines. Five are equipped 
with mills and reduction plants. Over $1,250,000 was 
originally paid for the properties and over $700,000 has 
been expended in their development and equipment. 
There are over 75,000 tons of ore now in sight worth 
over $1,500,000. Its combined earning capacity permits 
of large and continuous dividends. Its “Eggs are not 
in a single basket.” It is not a question of “Will it 
pay?” but, “How much?” 


ee 


IT SHOULD ALSO BE SAFE 


Every purchaser of the Treasury Stock of the Company, receives, to the 
extent of his investment, a FIRST LIEN GOLD BOND, bearing 6 per cent 
guaranteed interest, payable on or before 5 years, secured by the entire 
assets of the Company—this makes your investment safe, besides effecting 
the return of your money within a brief period, and leaving the stock you 
hold, as a bonus. 

The first allotment of Treasury Stock is now offered for subscription 
at a special “organization” price. For Prospectus, Copy of Bond and full 
particulars, address, 


THE WESTERN TRUST & GUARANTEE CO. 


FISCAL AGENTS 
New York Life Bldg. CHICAGO, ILL. 
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TOLMAN 
Steel Range 


23,/5 


Exactly as shown with 15 Gal. Reservoir and 


$45 


Hi Closet. Six 8 in. lids, oven 17}4x21, size of top not 
including Reservoir Cover, 
28x36 in. Reservior Top, 13 
24 in., height, floor to top 
High Closet 55in. Heavy, 
Durable, Perfect Baking. 
We ship range anywhere for 
examination. If you like it 
pay R. R. agent or Bank, 
$23.75andfreight 

and take range 


If not exactly as 
represented in 
every way, we 
cheerfully re- 
turn your 
money. Tolman 
Ranges are made of 
best Wrought Locomotive 
Steel Plate. Thoroughly 
rivited. Oven plates 
braced. Flues Five Asbestos. Burnany of 
uar Will save eir cos 
e one year. We deliver exactly what we advertise. 
Send order, or send for our Catalogue E today, 
JUDSON A. TOLMAN COMPANY 
Dept. W-70. 66 Lake Street, Chicago 


A GOOD 


Drawing Table 


CASH WITH 00 
ORDER. PRICE, 


The Hetterschied Mfg, Wis. 
317 8S. Division 8t. 
GRAND RAPIDS, MICH. 


Columbia No. 1 


Lowest Prices 


for musical goods of the right quality. We 
sell only the very best grades, the om 
kind you can afford to buy if you expec 

satisfactory results. 16 


up to $50.00 is our 
rance of prices on 
ques Violins, 27 different 
=e styles to select from. 
Each instrument ab- 
solutely dependable, 
and offered to you at 
our wonderfully low 
wholesale prices. 
uys Be 
enuine 
$ 50 f ockwell 
guitar. 12 
other makes 
at prices lower than can 
be found anywhere else 
for instruments of 
the same quality. 
wholesale 
$ 95> rice to 
you fora 
enuine 
Glenwood man do- 
lin, an instrument 
that sells for $4.00 
to $6.00 elsewhere. 
e handle every- 
thing in musical 
oods and will glad- 
y send our inter- 
esting catalogue to 
any person who can 
ese a musi- 
eal instrument of 
any kind. Ask for Musical Instrument Catalogue. 


Montgomery Ward & Co. 
Michigan and Washington Sts., Chicago: 


GLYCERIN GLUED SHUT HEAVY 
DOORS. 


VAULT 


Twelve days were spent by experts lately in try- 
ing to open the steel door of a vault of a Dayton, 
Ohio, trust company. The door was at last epened 
with a crowbar. <A small steel hook slipped in 
through one of the holes bored in the steel, had 
hauled back the lock frame unknown to the expert 
who was at work. The crowbar was tried as a last 
resort before burning the door to pieces by elec 
tricity. 

Inside it was found that a thin stream of glycerip 
had leaked from the glycerin cup, trickled down the 
lock frame and hardened, practically giueing the door 
shut by not permitting the frame to slide back fat 
enough toerelease the bolts. The glycerin is in a 
cup at the center of the door. In this cup works 
a piston which breaks the jar of the springs when 
they are released by the time lock and unlock the 
door. The glycerin, the expert thinks, had probably 
been leaking drop by drop for many weeks. 

The job of opening the door was the biggest that 
experts had found in years and many of them said 
it broke all records. Skilled men appeared from all 
over the country to proffer advice during the twelve 
days of hard work. One day a man came in and 
quietly announced that he could get into the safe 
in a short time, that, in fact, he made his living by 
getting into safes. The “expert's” picture was 
thought to be in the rogues’ gallery at the centra) 
police station, so his services were not accepted. 

It took four days of constant drilling to put the 
first hole through the door of the safe. Then, after 
knocking away all lose mechanism inside, a second 
one was drilled through by electricity in eighteen 
hours. Through this the time lock was knocked 
down and many other things put out of business. 
But still the door held. Then the bank officials sug- 
gested drilling through three feet of the side wall, 
which is made of concrete and crisscrossed bars of 
steel. The expert objected. Then they suggested 
his going through the five-foot wall in the rear and 
again he objected. 

Finally all hope of opening the door without ruin- 
ing it or the entire vault was given up and expert 
electricians were summoned to attack it. But one 
expert didn’t like to give up and kept on tinkering 
at it. With a long steel hook he reached inside the 
door through the last hole bored and caught hold 
of the glycerin box and pulled. Nothing seemed to 
move and the hook was thrown on the floor in dis- 
gust. 

Just to prove to himself that the door would not 
open, he had the safe company’s expert pry on the 
hinges with a crowbar. Without the least bit of 
trouble the door slowly swung out. Five minutes 
later the electricians walked in with supplies of car- 
bon, coils and tools, but they were sent home. They 
had predicted that they could open the door in four 
hours by burning a hole in it large enough for a 
man to insert his hand and manipulate the locks. 
But the hole would have spoiled the door. As it 
was, the two small holes, about an inch in diam 
eter, couid be plugged up and the broken mechanism 
repaired, making the door stronger than ever. 

Immediately after opening the main door bookkeep 
ers were called in and set to work fixing up the 
books for the twelve days they have reposed quietly 
in the safe. The watchman was also given an extra 
word of caution. But to the layman the safe still 
seemed absolutely impregnable, for, after getting 
through a second door almost as large as the first 
and a steel gate, you are only in the vestibule of 
the vault. To reach the inner precincts another steel 
gate has to be opened to get to a last safe, which 
also has two doors. 
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Diamonds 
On Credit 


One-Quarter Carat 
Quality A1 


$6.00 Down 
$3.00 Per Month 


One-Half Carat $10.00 Down 
Quality A1 $6.00 Per Month 


Upon request, we will express either one of 
the rings above shown, to any honest rson, 
for inspection, all charges paid. ORDER AT 
ONCE. Don’t wait until the eleventh hour. 
Last Christmas many were disappointed because 
they ordered too late. You may safely send 
first payment with order, or if you prefer, we 
will send goods on approval, C. O. D. first pay- 
ment, balance to be paid as per terms indicated, 
We sell Watches the same way Catalog 
No. P 161 sent FREE. 


HERBERT L. JOSEPH & CO. 


DIAMOND MERCHANTS 
JEWELRY MANUFACTURERS 


148 P 161 State Street, CHICAGO 
Responsibility $250,000 Established 1882 


Your Library 


Is not complete if it does not contain the fol- 
lowing histories in some form. We have a lim- 


ited number of sets which we secured in a 
Remainder Lot Sale, and which we will offer 
while they last at ridiculously low prices. The 


books are bound in red buckram, printed in good 
type on good paper and have gilt tops. 

Publisher’s Sale 

LIST price. price, 


Send on approval as 
advertised in Popular 
Mechanics, | set each 
Fill out coupon at- 
tached and send 
to-day to The 


Pilgrim Press 
175 Wabash Ave. 
CHICAGO 


If satisfactory will send the amount 
within 30days. If not will return 
within 5 days. 


Name 
Address 


LETTERING 


A neat booklet, now ready, contains 
many good things for students 


PRICK, 25 CENTS 


DRAFTSMEN, arcarrecrs, 
7 need our new book on dimensions of 
Pipe, Fittings and Valves 


NO BOOK LIKE IT 
FLEXIBLE CLOTH BACKS, 50 CENTS. 


HAVE YOU SEEN A COPY OF 


THE DRAFTSMAN? 


It is a neat monthly magazine on DRAFTING 
and Home Study. 


$1.00 PER YEAR. 4 MONTHS TRIAL, 25c. 
orthe Magazine and “Lettering” for $1.00 


ADDRESS 


THE DRAFTSMAN, Cleveland, O. 


NOTICE 


TO LOCAL"ISUBSCRIPTION REPRESENTA- 
TIVES OF 


PoputaR MECHANICS £2 


You are expected to keep 
‘track of your subscribers 
and secure their renewal 
and forward same to the 
home office not later than 
the first of the month in 
which the subscription ex- 
pires. Failing to do this we 
will then notify the sub- 
scriber direct from this 
office, but will recommend 
he hand the renewal! to 
you to be forwarded £2 £2 


Popular Mechanics 


Please mention Popular Mechanics when writing advertisers. 
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Lewis’ Germany, 2 vols 1.25 
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A charges, yet if they are not satisfactory to 
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WANTED! WANTED! WANTED! 


Chief Electricians. Chief Engineers. Assistants. Salary from $900 to $1,800 per year 


The men that land these kind of jobs are men who study Practical Books; men who s* ly dur- 
ing off hours. To get this Practical knowledge, you must read Books written by Practi al men, 
men who are employed daily in their particular line. The one Cardinal Principle of Frederick J. 
Drake & Company in publishing books is never to accept manuscript, no matter of what merit, from 
college professors. Every book bearing our imprint has been written by a Practical Mechanic, and 
is strictly NONTECHNICAL. Our books are accurate, up-to-date, plain language, complete, repre- 
senting the best that brains and money can produce. 


The Most Important Book on Electrical Construction 
Work For Electrical Workers Ever Published. 


NEW 1904 EDITION 


MODERN WIRING 


Diagrams and Descriptions 


A Handbook of 
practical diagrams and 
information for Elec- 
c| The 20th CENTURY HANDBOOK FOR STEAM 
HORSTMANN = and ENGINEERS AND ELECTRICIANS 
VICTOR H. TOUS- 
LEY. With questions and answers by C. E. Swingle, 

This grand little | M. E. This is the very latest and best book op 
volume not only tells Engineering and Eleftricity for the beginner, 
you how to do it, but | practical engineer or electrician published It is 


‘ it shows you. written in purely self-educational style, so that 
Lae The book contains | 422y one with but a iimited education can under- 
. no pictures of bells, | Stand it. Illustrated with hundreds of fine en 
ee batteries or other fit- gravings showing every working part of the 
a tings; you can see | engine or boiler, dynamo, ete. 500 pages, 300 
bg those anywhere. illustrations, size, 5x7, durably bound in full 
2 It contains no Fire | leather, pocket style, gold edges, price $2.50. 


you can get those tree | ELECTRICITY MADE SIMPLE 


It contains no ele- .By Clark Caryl Haskins. 
men tary considera- _ There are many elementary 
tions; you are sup- books about electricity upon the 
ay ry yy market, but this is the first one 
ere, or a yresenting the matter in such 
ee circuit” is. And it contains no historical iene that the layman may up- 
matter. 

derstand it, and at the same 

All of these have been omitted to make room time, not written in a ‘childish 
for “diagrams and descriptions” of just such a manner. For engineers, dynamo 
character as workers need. We claim to give men, firemen, linemen, wiremen, 
all that ordinary electrical workers need and and learners. For study or ref- 
nothing that they do not need. 16mo, 160 pages, erence. 12mo, cloth, 226 pages 
200 illustrations; full leather binding, round cor- 160 illustrations ‘price net, 
ners, red edges. Size, 4x6, pocket edition, price $1.00. ; 2 
$1.50. 


MODERN AIR BRAKE PRACTICE, Its Use and Abuse 


By Frank H. Dukesmith 


The new Air Brake Book. Invaluable to Trainmen, Engineers, Firemen, Con- 
ductors, Electric Motormen, and Mechanics. The latest and best 1904 edition, With 
questions and answers for Locomotive Engineers and. Electric Motormen. 

You may have read many air brake books, but whether you have or not, you 
cannot afford to be without the benefits contained in this volume if you have any- 
thing whatever to do with the operation or maintenance of air brakes, 

The book is fully indexed and cross-indexed, so that any subject can be turned 
to immediately, as desired. 

If you are already posted, you can become better posted. If you really want to 
know all that is worth knowing about air brake practice send for this book. 

12m*, Cloth, 303 pages. Price, $1.50 


We return your money, paying all expenses involved to and from your home, if our Books are not as 
represented. Our complete catalogue sent FREE on request. 


Frederick J. Drake @ Co., 


Publishers of Self-Educational Books for Mechanics for Home Study. 
211-213 East Madison Street (Mechanical Dept.) CHICAGO 
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MORE MONEY 


Investments. . . 


IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your invention, and write out a description of its con- 
struction and operation, as well as you can. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found for an invention exactly 
like or closely resembling your idea, we will send you a copy of such a patent. 
If nothing is discovered to prevent getting a patent for your invention we will so 
advise you. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great care and skill. An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. A dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either case. 


WHAT A PATENT COSTS 

Opinion as to novelty and patentability of an invention, after thorough examination 

Preparing official drawing—one sheet 5.00 
Preparing Oath, Petition, Specification and Claims........ 15.00 
Total cost of application, first Government fee, official drawing, preparing all papers 

and prosecuting application in Patent Office........... 45.00 
Within six months after the application has been allowed, the Government charges a 

Thus the total cost of a patent for a simple invention is............... pea aebeuean 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities. 


SUCCESS SURE 


The 
Overland 


Limited 
California 


the most luxurious train in the world, 
leaves Chicago 8:00 p.m. daily. Less 
than three days to San Francisco, 
Magnificent equipment. Electric lighted 
throughout. 

GHE BEST of EVERYTHING 
Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 
service to San Francisco, Los Angeles 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 
this route. 
Illustrated booklets on 
application to 
W. B. KNISKERN, 
CHICAGO, I 


NO. 3. 2-LIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800 


THE GAS, GASOLINE OR STEAM ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIMG WATER, REFRIGERATION, ICE MAKING, ETC. 


FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS 


Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn. 


ALL OUR 


OUTFITS COM- 
PLETE IN 
EVERY DETAIL 


Very Best 
Material 
Used 


bm Light all the Time 
as Every 

Outfit Includes a 

Storage Battery 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 
Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 


AND THE 


YAZOO & MISSISSIPPI VALLEY R. R. 


For full information and descriptive pamphlet, address 


J. C. CLAIR 


industrial Commissioner 
1 Park Row, - Chicago, Ill. 
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YOU MAY 
SELECT 


any one of these beautiful 
Genuine Diamond pieces 
shown here at $50.00; send 
$10.00 and we will send it on 
approval; or if you prefer, you 
may pay the $10.00 on deliv- 
ery after you have seen and 
examined the article 


KANSAS CITY 


‘sT.Louls 


HE balance you may 

send us at the rate 

of $5.00 per month. 

Illustrations shown 
here are late patterns. 
Each Diamond is care- 
fully selected, is pure 
white in color and _ per- 
fect—EVERY STONE IS 
A GEM. Now is a good 
time to start and save 
for your Christmas Gift. 
Any honest person can 
open an account with us, 
regardless of their finan- 
cial worth. We pay all 
express charges whether 
you buy or not; give a 
written guarantee with 
every Diamond, and allow 
full original price when- 
ever you want to ex- 
change for other goods 
or a larger Diamond. We 
give your orders prompt 
attention and guarantee 
perfect satisfaction or 
your money back. We 
refer you to Pan-Amert- 
ean Banking Co., capital 
$500,000.00. Write today. 


Marquardt & Scott 


Co Diamonds, Watches, 
4 Jewelry 

DEPT. 155 
126-128-130 State St., Chicago. 
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“The World’s Best Music” 


ABSOLUTELY FRE for five days’ 


examination 
Qnrr PT ‘aad If there is a piano in your home, you are 


constantly buying sheet music—and paying 


high prices for it. It lies in ragged piles 
‘around the house and becomes scattered and 
torn. You lose money by buying music in 
that way, to say nothing of your loss of time 
and temper when searching for a particular 
selection. Why not buy your music in volumes 
filled with the best selections, and thoroughly 
indexed? The “Library of the World’s Best 
Music’ is designed for your needs. Its eight 
volumes—sheet music size, but light and easy 
to handle—are crowded with the best vocal 
and instrumental music, carefully selected by 
an experienced corps of music editors, If you 
were to buy the music it contains, one piece 
at a time, it would cost you over $200.00. 
Through our Musical Library Club—for a 
aeeeee limited time—the entire set will cost you 
me One-tenth of that amount and you can pay in 


Little Monthly Payments 


“The World’s Best Music” is complete in eight large volumes (four vocal and four instru- 
mental), 9 x 12 inches in size, attractively bound in half-leather or cloth. By means of an ingenious 
device in binding, the volumes open flat at the piano and remain open, A set contains over 
400 illustrations; including numerous chromatic art plates, printed in ten to twelve colors. 


There are 2,200 pages of sheet music in the entire library, 


IF YOU ARE A PIANIST fox will find this collection 
of music invaluable. It con- 
tains 300 instrumental selections by the best composers, 
including popular and operatic melodies, dances, fune 
marches, and classic and romantic piano music. Such com- 


‘rs are represented as Paderewski, Gounod, Sullivan, 
Wagner, Mozart, Balfe, and Liszt, 
IF YOU LIKE MUSIC but do not play yourself, you 


cannot make a better present to 
your wife or daughter than a set of this Musical Library. It 
means evening after evening of pleasure, for it furnishes in 
the most compact and simple form all the world’s greatest 
music. This collection is to music what the encyclopedia is 
to knowledge—the best of all properly proportioned. 


The Coupon Cuts the Pricein Two! 4 


Our Musical Library Club has secured an entirely new edition of the “‘ World’s Best Music” f, 
at a price slightly above the cost of paper and printing, On this account we are able to offer 
these sets at about one-half the regular subscription prices—payable $2.00a month, Through § 
the Musical Library Club—direct from the publisher to the customer—you can secure a 
set for $21.00 in cloth binding and $25.00 for the half-leather. Tliese sets were previously 
sold for $35.00 and $40.00, The edition is small, so to avoid possible disappointment in ry 
failing to secure a set, cut off the coupon to-day, sign it, and mailittous. Wewill € 
then send you a set (express paid by us) for examination and use. Y 
After five days’ examination, if you are not satisfied, return the books i v 
to us at our expense, But if you decide to keep the set, send us + 
$1.00 at the expiration of five days, and $2.00 a month thereafter until the full 


amount is paid. 


IF YOU ARE A SINGER the“ World’s Best Music” 
will increase your reper- 
toire. It will place in your hands 300 of the best old and 
new songs, duets, trios, and quartets, arranged for all voices 
and for piano accompaniment. The collection embraces 
the old songs of your childhood days, besides the new and 
popular melodies of the last few years, 


IF YOU ARE A STUDENT of music, you will find 

this Library more than 
half a musical education. The selections have been made by 
Reginald DeKoven, Victor Herbert, Helen Kendrick Johnson. 
Gerrit Smith, and others equally well known in the musical 
world. As a musical cyclopedia it is unexcelled, as it contains 
500 biographies of musicians and 400 i 


THE 

CF 
PUBLISHING 
COMPANY 

p.m. Chicago, 


Please send me 
for inspection a set 

of “The World's 
Best Music,’’ in half- 


leather, at no expense or 


obligation on my part. If I 
What MARGARET FE. SANGSTER says: Py retain same, I will send you 
“T have seldom seen anything so well worth having in one’s home. ° $1.00 within 5 days and $2.60 


T have lingered over each part with peculiar pleasure, and have no 
hesitation in saying that you have made a collection of great_value, 
th in the music, and in the artistic and biographical features.” 


Ghe Riverside Publishing Co. } 
204 Dearborn St., Chicago, Il. 
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Investments 


for funds of all sizes 
from $500 up and 
netting from 5 per 
cent to 6 per cent, 
may be safely made 


Bonds 


issued under our 
serial plan whereby 
the debt is steadily 
reduced and the 
margin of safety in- 
creased, and in our 


Mortgages 


on improved in- 
come-producing 
Chicago real estate 
in selected locations. 


Send for our Current Lists 


PEABODY, 
HOUGHTELING & CO. 


1122 First National Bank Bldg. 


CHICAGO 
(ESTABLISHED 1865) 


Have You Ever Considered the 
Practical Results 


of a Savings Account in 


THE SAVINGS DEPARTMENT 


of 


HE NORTHERN TRUST 


COMPANY¥Y¥BANK 


SOUTHEAST COR. LASALLE AND ADAMS STS. CHICAGO 


CAPITAL $1.000.000- SURPLUS $1,000,000 


OMPUTATIONS SHOWING 
ACCUMULATIONS OF MONTHLY 
SAVINGS DEPOSITS 


OF ONE TO TWENTY DOLLARS IN ONE TO FIVE YEARS, WHEN 
INTEREST IS COMPOUNDED SEMI-ANNUALLY AT 3% PER ANNUM 


Monthly 1 Year | 2 Years| 3 Years| 4 Years | & Years 


$1 12.19 24.75 37.67|_ 5100] 6472 
$2 | 24.39] 49.50] 75.37| 102.03] 129.49 
| 36.58| 74.25 | 113.08] 15306| 194.26 
$4 | 4878] 99.01 | 150.79] 20411] 259.06 
$6 | 60.97 | 123.78 | 188.47 | 255.13] 323.81 
86 | 73.17 | 148.54 | 226.20 |_ 306.19| 388.62 
$7 | 85.36 | 173.29 | 263.90 |_ 357.22] 453 37 
$8 | 97.56 | 198.06 | 301.60 | 408.26] 518.15 
$9 | 109.75 | 222.81 | 339.28 459.28] 582.91 
$10 | 121.95 | 247.57 | 376.99 |_ 510.33] 647.70 
$11 | 134.14 | 272.33 [414.70 | 561.37| 712.47 
$12 | 146.34 | 297.10 | 452.43 | 612.43] 777.28 
$13 | 158.53 | 321.85 | 490 11 | 663.47] 842.06 
$14 | 170.73 | 346.62 | 527.82 |_714.49| 906.81 
__ $16 182.92 | 371.37 | 565.51 | 765.52] 971.57 
| $16 | 195.12 | 396.13 | 603.22 | 616.58 | 1036.38 
|_ 817 | 207.31 | 420.90 | 640.93 | 867.61 | 1101.14 
_ $18 | 219.51 | 445.65 | 678.62 | 918.64] 1165.91 
| $19 | 231.70 | 470.41 | 716.33 | 969.70 | 1230.70 
$20 | 243.91 | 495.18 | 754.05 | 1020.75 | 1295.50 


| 


Copyrighted 1904, The Northern Trust Co. 


Saving Accounts 


with one dollar or more, If not con- 
venient to come to the bank, write 


for booklet, ‘“‘Banking by Mail.’’ 


DIRECTORS 


A. C. BARTLETT, CHAS. L. HUTCHINSON, 
of Hibbard, Spencer, Vice-Pres. Corn Exch. 
Bartlett & Co. Nat'l Bk. 
J. HARLEY BRADLEY, 
of David Bradley Mfg. MARTIN A. RYERSON, 
wnt. FULLER, ALBERT A. SPRAGUE, 
formerly of Palmer, of Sprague, Warner & 
Fuller & Co. Company. 
MARVIN HUGHITT, BYRON L. SMITH, 
President Chicago & President The Northern 
Ry. Co. Trust Company. 


Dollar Razor Strop 


Send 10c extra for postage, etc. We make this remarkable free offer of a 
tnt all wi razor, Cast at $2.00 at THE STROP 
il, to acquaint all with the marvelous and instantaneous a i rties 
of the RADIUMITE STROPS which will not the and maces THAT HONES 
They make shaving a convenience and a delight, even to men having the hardest beards, 
e secret of a quick, clean shave does ‘not lie so much in a good razor as in 
a good strop. With the RADIUMITE STROPS, the most inferior razors are brought 
up to a fine edge, and the effect of the strops upon the finest razors is to keep them at all 
ully. ic um rop is under the positive arantee that t is 
pot satisfactory your dollar be are or either Ordinary or 
e azors. ost dealers handle the products. ose who do not are ra y taking them on. 
Radiumite St Radiumite Razors--$1.00 to $3.00. Radiumite Catalog free to all. 


rops--50c to $2.50. 
DEALERS, WRITE FOR 


good for introductory 


ong the busi . office factory men 
of thelr respective te Dept.15, 95-97-99-101 S. Clinton St., Chicago, U.S.A} CATALOGUE FREE 


of their respective towns. 
CAN WEAR OR 
OU] cive A FINE 


JFREE 
DIAMOND 


Don’t buy a Christmas Diamond until you have 
received our catalogue and read the story of the 


WONDERFUL ZAMBESA DIAMOND. 


Looks and wears like a real diamond costing twenty 
times as much, and is being worn 
by thousands of the best 
people. Only fine, sol ‘ 
gold mountings used. We 
send them On Approval. /) 
We pay all express 
charges—you do not pay 
a penny untilyouhave 
seen and tested the 


FALLING HAIR» | 


BALDNES ABSOLUTELY 
CURED Our catalogue answers. | 
tion — write} 
There fs but one way to tell the reason today —1r"»* A ! 
of baldness and falling hair, and that is b postal card will fetch it. fh 
a microscopic examination of the hair itself. 4 


The particular disease with which your 
scalpis afflicted must be known before it 
can be intclligently treated. The use of 
dandruff cures and hair tonics, without 
knowing the specific cause of your disease, 
is like taking medicine without knowing 
what you are trying tocure. Senda few 
fallen hairs from your combings, to Prof. 
J. H. Austin, the celebrated Bacteriologist, 
who will send you lutely free a diagno- 
sis of your case,a booklet on care of the 
hair and scalp,and a sample box of the 
semedy which he will prepare specially for 
you. Enclose ac postage and write to-day. 


PROF, J, H. AUSTIN 
178 MoVicker's Theatre Bldg., Chicago, 


With @5 you can make \ 
a Christmas gift worth 
while—one that will last 
forever. Signed guar- 
antee of permanency 
sent with every Zambesa 
Diamond. 


Boylston Diamond Co. 
(Incorporated.) 
700 Boylston Building 
CHICAGO, ILL. 
References: 
A. W. JEFFERIS & OO, 
Bankers, Chicago. 


Uncle Sam says, “LEARN TO SHOOT STRAIGHT” 


An American bo uipped with a STEVENS is a first rate combination. 
NOW is the time to ee into the woods and enjoy shooting and the great “‘out- 


of doors.” Our line: 


RIFLES, PISTOLS, SHOTGUNS 


for young and old of elther sex. 
4 ‘Alt dealers handle the popular and efficient STEVENS ARMS. 


Send 4 cents in stam 
STEVENS Book descri 


J. STEVENS ARMS @ TOOL CoO., 


40 Main Street, 


for new 136-page 
ing all our products. 


Our Rifle Puzzle is a winner, and 
lots of fun. FREE for the asking. 


° CHICOPEE FALLS, Mass., U.S. A. 
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RUBBER AS AN INVESTMENT 


is sure to yield large returns. The owner of a bearing rubber orchard recently re- 
fused $1,250.00 per acre for it. Had you been in his place you would have done the 
same, for it is worth more. 


WE ARE PLANTING RUBBER 


which in a few years will be worth the price above quoted, but which you can now 
purchase for less than one-fifth that amount, per acre. Is not such an investment 
worth while? 

Meanwhile your money is not idle, but earning a larger rate of interest than 
your savings account. We have just paid 


DIVIDENDS OF 8% 


to our investors, earned from side crops. Besides rubber, we are planting and rais- 
ing sugar-cane, cassava, oranges, hogs and cattle. 

Our dividends will become larger annually until rubber comes into bearing, when 
they will amount to 50 per cent or over. 

To plant the remainder of our 5,000 acres we are offering Plantation Certificates 
on terms within reach of all. The proposition is absolutely safe. It is being man- 
aged by men of experience and ability. Remember, we don’t want your money until 
you are satisfied that our proposition is genuine. Don’t fail to WRITE NOW for our 
illustrated literature. It costs you nothing. 


PAN-AMERICAN PLANTERS CO., 153 LaSalle St., Chicago 


ee eee eee ee eee eee ee 


Best Christmas Present $1 Will Buy 


IS A YEAR’S SUBSCRIPTION 
TO POPULAR MECHANICS .* 


Cannot fail to please any man and Fill in address and mail with One 
will please him for twelve months Dollar at our risk. 


POPULAR MECHANICS, Journal Building, Chicago 
Send your Magazine one year, commencing with the month of 


to | 
and notify party named above that the subscription has been paid for, and is sent with the 
compliments of 
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ELECTRICITY 
BOOK FREE 


Profusely Illustrated With Photos From 
Life. Write For It To-day. 


This splendid book is compiled from the best authorities 
in the world. Explains how electricity as supplied by inex- 


pensive batteries cures Rheumatism, Dyspepsia, Insom- 
nia, Liver and Kidney Trouble and all nerve affections and 
diseases due to poor circulation. 

Explains how to enjoy the famous electric baths and beauty 
and health massage at home at little cost. 


This book also lists the latest improved Batteries (Prices, $1.95 
to $11.35) whica we send prepaid, and allow 10 days free trial. 


DETROIT MEDICAL BATTERY CO., 
1239 Walker Block, Detroit, Mich. 
Write to-day for our Free Book. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable in advance, Replies may be 
sent to a number, care Popular Mechanics, 
and will be forwarded promptly without 
extra charge. 


“SHOP NOTES”—Cloth $1, 


paper covers 50 cents. 
Popular Mechanics. 


ENGINES 
BUILD YOUR OWN DYNAMO, Motor, Engine 
or Locomotive. We have the castings. We will 


take machinery or any other things that you wish 
to dispose of as part payment if same is in good 
condition. Send two stamps for circular and terms. 
Salineville Model & Machine Works, Salineville, O. 


FOR SALE—Engines, gasoline. From one to 
eight h. p. All new. Simplest engine made and very 
cheap. | a Fox & Co., Covington, Ky. 


WESTINGHOUSE DYNAMO, 60-LIGHT—A bar- 
gain; send stamp for description and price. Drawer 
5. Salineville, Ohto. 


FOR SALE. 


WON'T THIS JAR YOU—One No. 3 Caligraph 
typewriter in solid oak,-S-drawer desk case, $40; 
4x5 Premo camera and a fine large outfit, $20; One 
new Harrington geared chain hoist 4 ton with a 
good armature sling. $15; Lot magazines, mechanical 
journals, and papers, 2 and 4e¢ per copy, all in good 
shape. Salineville Model & Machine Works, Saline- 
ville, O. 


one 33 ft., 
with cabin. 
The other a 24 ft. 7% 


launches 


gasoline 
jump spark engine, 


FOR rey 
7 ft. beam, 12 h. 
Will sell for $500 -& cash. 
ft. beam, 6 h. p. Miamus gray engine, sell for $275, 
or both for $750. Write for further particulars to 
P. E. Vaninwigen, 52 Front St., Newburgh, N. Y 


FOR EXCHANGE—Fine 4x5 long focus camera 
and outfit: good as new; cost $65. Want Racine or 
Rushton boat or canoe. Ralph Currier, Rose Hill, 
lowa. 


NO USE FOR HOT BOXES—Threshermen and 
millmen, give us your names and postoffice addresses 
and we will send you samples of our lubricating 
oils and greases by mail, prepaid, with prices show 
ing you a saving of from $3 to $7 per barrel on the 
highest fire test oils made. Independent Oil Co., 
Mansfield, Ohio. 


FOR SALE—14K. gold hunting case, gent’s size, 
very fine Swiss minute repeating watch; bargain at 
$110. lso one silver open-face inlaid with black 
enamel, fine Swiss mevement; strikes quarter hours 
at $0. Will be sent to responsible parties by ex- 
press, C. O. D. with privilege of examination. W 
N. Embhaus, 22 Maiden Lane, New York. Estab- 
lished 30 years. 


FOR SALE— 
opening for 


The best car mover on earth. 
agents as side line. 


Good 
Write us for cir- 


cular, explaining the Badger Car Mover. Price &% 
f. o b. Appleton. Western Specialty Co., Apple 
ton, Wis. 

FOR SALE—Incandescent ‘battery lamps from 
1% to 220 volts and candle power from \ to 100; 
40c each and base 10c. Discount given on dozen 
lots. Smith Bros.’ Electric Supply House, 363 W. 
Van Buren St., Chicago. 

FOR SALE—Mechanical-Electrical —scholarsaip 


(correspondence), Armour Institute of Technology 
with 10 volumes reference library. Sold at $65, will 
take $45 cash, or $47.50 installments for books and 
course. B. Bean, 16 Wisconsin St., Chic ago. 


BUSIN ESS CHANCES. 


WANTE MECHANICAL PARTNER—I have 
been engaged for the past year in manufacturing a 
machine for which there is‘a very large and grow- 
ing demand. The work is such that I desire the 
co-operation of some bright experienced mechanic 
to join me. Only a few hundred dollars required; 
200 per cent profit in the business. Address, 768, 


care Popular Mechanics. 
WANTED—Painters to learn sign painting by 
our new method of cut cardboard letter patterns. 


Send stamp for circulars and samples. E. T. Little- 
field, Adams, N. Y. 

YOU GET SOMETHING of everlasting benefit 
when you order our business penmanship course. 
Best published. Used in many schools. Complete 
set of lessons for home practice, 5) cts.; with per 
sonal mail instruction, $1.00. Order now; stamps 
taken. Rasmussen School of Penmanship, Globe 
Bldg., St. Paul, Minn. 


FOR SALE—Write for price on the only foundry, 
machine shop and boile: shop in Black Hills. J. ©. 
O'Donnell, Deadwood, 8. D. 


FOR SALE—A specialty — which | 
turer 100 per cent profit; can be made 
shop; patent has 14 years to run; 
dies, and a good trade already 
is located on Pacific coast and 
change residence. Address 769, 
chanics. 

FOR SALE—Blacksmith 
warehouse, wood and paint 
two barns and stable, and 
sell cheap. Address A. Egg, 
Texas. 

FOR SALE—At less than half price, the entire 
outfit of machinery of a 25-barrel flouring mill--— 
rolls and oye. Address J. M. Whetstone, Box 394, 
owa. 


pays manufac 
in almost any 
will sell patent, 
established. Owner 
does not wish to 
care Popular Me- 


shop with contents, 
house, dwelling house, 
other out-houses; will 


Cistern, Fayette Co., 


Winterset, 
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BUSINESS CHANCES—CONTINUED. 


PATENTS 


FOR SALE—FOR ONE 
Brother Smith: I have been a factory steel worker 
forty years, and these are best methods used by 
expert smiths I have met. The New Treatise on 


DOLLAR—Sir and 


New Steels explains all the new steels and tells 
how to work them successfully. Also seventy-five 
vew methods of forging and welding on machine 


and plow work, making all difficult jobs easy, with 
ten receipts for making your own welding com- 
pounds for welding the different kinds of steel solid 
and no time wasted. You can make money mak- 
ing and selling to blacksmiths some of these com- 
pounds. Thermite welding fully explained; it welds 
railroad rails in the twinkle of an eye; this is very 
valnable to understand Also two hand-colored Tool 
Tempering charts. Chart A explains all annealing 
and hardening. Chart B explains both scientitic 
and plain tempering to a standard in oil, water or 
tallow, showing true color each tool should be and 
telling what it will stand. All the above for One 
Dollar, and any one buying these and not satisfied I 
will return his money free. Yours respectfully, 

W. M. Toy, Sidney, Chio. Samples free. 


FOR SALE—Wagon shop, building, land and ma- 
chinery in a hustling town in central Wisconsin. 


Reason for selling. poor health. G. I. Thew, Lock 
Box No. 633, Mauston, Wis. 
AUTOMOBILES. 


FOR SALE—One 10 horse power Ford with ton- 
neau practically new; one 8 horse power with top 
and one St. Louis runabout in good shape and new 
tires. H. K. Wilson, New Bedford, Mass. 


FOR SALE—1903 Oldsmobile. Artillery wheels, 
with top; two extra inside tubes, new. Machine in 


PATENTS SECURED through Popular Mechanics 
Patent Bureau promptly. Charges reasonable. If 
you have a new idea or invention write us regarding 
it. We will answer promptly and fully without 
charge. Address Popular Mechanics Patent Bureau. 


PATENT YOUR INVENTIONS—Washington at- 
torneys give best service; terms reasonable; advice 
free. Bevans & Co., Colorado Building. Washing- 
ton, D. 


MISCELLANEOUS. 


CASH, OR WILL EXCHANGE for kodak or 
guns, complete lessons “Metal Mining,” International 
Correspondence Schools; cost $65. Lessons on 
“Cyanide Process;” cost $15. Blow pipe outfit; cost 
$15. Complete drawing outfit; cost $10. Address 
“Mining Engineer,’’ care Popular Mechanics. 


BRAINS FOR SALE—Do you want a prospectus 
written and illustrated for your new company or 
syndicate? Do you want one that will command at- 
tention and sell shares? Do you need a catalogue 
or booklet that will not be thrown in the waste 
basket? If so write to Expert, care of Popular Ma- 
chanics, Journal building, Chicago. 


WHEN YOU WANT anything and don't know 
where to get it, write Popular Mechanics. 


THE FRACTOMETER will instantly solve all 
problems in addition or subtraction of fractions and 
their decimal equivalents. Every person has need 
for this wonderful invention, especially Draftsmen, 
Engineers and Mechanics. Price 50c postpaid, or 
given free with a year’s subscription to Popular 


good condition; $300 takes it. Dr. Binnie, Almena, Mechanics at $1 per year. Popular Mechanics, Jour- 
Kan. nal Blidg., Chicago, Ill. 

FOR SALE—Gasoline runabout, on time or will DEATH is said to be pleasant when it takes place 
trade for diamond or typewriter. Box 911, Shen- by drowning; however, we do not believe you want 
andoah, Iowa. 4 “How to Swim” 


$185 will buy my 4 h. p. gasoline automobile. It 
Ag good running order. Dr. Hoffman, Plainfield, 
Il. 

FOR SALE—One 10 h. p. Ford, practically new, 
with tonneau; one 8 h. with top, in A-1 shape, 
and one St. Louis runabout, in good shape and new 
tires. H. K. Wilson, New Bedford, Mass. 


FOR SALE—Wood mud guards and seats for 
repairs of all cars. American Veneer Co., 122 Mar- 
ket St., New Orange, N. J. 

SEND FOR LIST of 8S. H. engines and auto 
supplies. W. Hoffman Motor Works, 1251 N. Hal- 
sted St., Chicago, Ili. 


to die that way. is the book that 
will teach you how to swim, Contains 100 illustra- 
tions; sent postpaid for $1. Popular Mechanics. 


BINDERS—Will hold Popular Mechanics 12 is- 
sues. Sent postpaid on receipt of 50 cents. Ad- 
dress Popular Mechanics. 


IF YOU WISH to buy anything or have some- 
thing manufactured and don’t know where to get it, 
write Popular Mechanics, Journal Bidg., Chicago. 


GAS BALLOONS bought, sold, made; any size. 
Carl E. Myers, Supt. Aeronautical Dept., St. Louis, 
Mo., Exposition. Address, with stamp, Balloon 
Farm, Frankfort, N. Y. 


WANTED. 


WANTED—Young men to learn Telegraphy and 
R. R. Accounting. Our graduates receive from $50 
to $150 per month. Endorsed by all railroads. Write 
for catalogue. Morse School of Telegraphy, Cincin- 
nati, O., Elmira, N. Y., La Crosse, is., Atlanta, 
Ga. 


WANTED—Direct-current are lamp, 110 volts; 
cheap for cash. 3ox 784, Cripple Creek, Colo. 
POSITION WANTED—By inexperienced young 


man to learn the automobile business in some fac- 
tory or garage. Can furnish best of reference. Ad- 
dress John H. Evans, West Goshen, Litchfield Co., 
Conn. 


WE MAKE YOU A “POPULAR MECHANIC”’— 
In mirror making, portrait painting, decalcomania, 
glass etching, embossing, chipping, transferring, and 
many other money-making methods. We _ instruct 
you thoroughly and we guarantee you success. 32- 
page prospectus and large list of students for your 
reference for stamp. There's money in it. Hullin- 
ger’s Art School, Drawer 4, Francesville, Ind. 


Five years subscription for three dollars. Popular 
Mechanics Co. make this offer. A great many peo- 
ple are taking advantage of it. It’s open to you also. 


FARM PROPERTY. 


HELP WANTED. 


ONE MECHANIC in every shop to earn good 
money. Address ‘Money,” care Popular Mechanics. 


WANTED—Men to learn barber trade; splendid 
demand for our graduates; few weeks completes by 
our method; can nearly earn expenses before com- 
pleting; diplomas granted, positions guaranteed. 
Write nearest branch. Moler System of Colleges, 
Chicago, Ill, St. Louis, Mo., New Orleans, La., Cin- 
cinnati, Ohio, Omaha, Neb., or New York City. 


FOR SALE—Illinois farm; 323 acres; black rich 
bottom land; clay subsoil; all can be plowed; no bet- 
ter corn landin the state; good buildings; fenced and 
crossed with Page woven wire; rural free delivery; 
long distance telephone; good gravel roads to city of 
2,500 population. Home market for all farm pro- 
ducts. Borden’s Condensed Milk Factory. The 


price paid for milk for past six months, $4.50 per 
and creamery one-half mile 
If sold 
Address, 


100 Ibs. Good school 
from farm—6 miles northwest of Chicago. 
quick will take $80 per acre. Part cash. 
766 Popular Mechanics. 


“CURE YOURSELF 
BY ELECTRICITY” 


SAVE EXPENSE—KEEP WELL 


FREE 


You should have this 
This Book — 
book—lIt's free—Sent 
iatueted to all who write. 
with Gives a diagram of the 
numerous human body, showing 
pictures the great nerve centers 
a that controls the vital 
wrete organs. Tells why the life- 
po giving electric current ap- 
it. plied to certain centers will 


charge the nerves with new 
vitality, restoreorgans to normal 
activity, quicken sluggish cir- 
culation and develop muscle; 
uickly curing Rheumatism, Neuralgia, Lumbago, 
adache, Insomnia, Constipation and all Nerve 
Affections and diseases arising from poor circulation. 
This book shows how you 
can do it yourself at home 
with one of our New Home 
Batteries (price $1.95 to$11.35) 
and their various attach- 
ments. Italsoshows how they § 
afford the celebrated Electric 
Baths and Beauty 
without extra cost. 
We send our batteries Exe 
$s Prepaid, without a cent 
allow Ten ten Days 
ays Free Trial. Write to- i 
day for our Free Book. — 


DETROIT MEDICAL BATTERY 
1139 Walker Block, 


POPULAR 
MECHANICS 


SHOP NOTES 


128 PAGES 
204 ILLUSTRATIONS 


Easy Ways bo Hard Things 
Bound in Gloth - - $1.00 
Paper Covers---- .50 

SENT POSTPAID ON RECEIPT OF PRICE 


POPULAR MECHANICS 
Journal Building Chicago, Illinois 


Common Red Clover 


Cures Cancer, Eczema, Salt-Rheum, Rheu- 
matism and all other Blood Diseases 


How many people realize the true value of 
our common red clover? It is the best blood 
purifier known. Thousands of prominent peo 
ple have been cured of cancer, rheumatism, 
constipation, eczema, skin and blood diseases 
by its use. Send your address to D. Needham’s 
Sons, Lakeside Bidg., Chicago, Ill., and 

/they will mail free a fuil description of Red 
Clover Blossom Extract, a history of how Mr. Needham cured 
his cancer and testimonials from many who have used the 


remedy. If you have any disorder of the blood look into the 
poestto of Needham’s Clover. It is the best blood purifier 
nown. 


ur?é-page book free describes the greatest 
invention of the 20th Century, for the relief 
and cure of Rupture. Shows interesting pho- 
tos from life and contains new and valuable 
information. Greatest trial offer ever made 
by any firm. You will be interested. Write 


today. 
DENCE & MERY, 160 Mery Block, Toledo, O. 


Sell our $1.00 bottle of Sarsaparilia 


AGENTS WANTED for 35c; best seller; WU per cent. profit; 


write today for terms and poreitory, 
F. R. GREENE, 116 Lake Street, Chicago 


Smith—“Why is Brown carrying his arm in a 
sling?’ 

Jones—“O, his horse kicked him and broke it. 
He went out horseback riding the other day instead 
of taking his automobile, and when the horse balked 
he got off and twisted its tail, from force of habit, 
you know.” 


THREE OUT OF FIVE 


Men suffering from weakened nerve force, ton- 
stant depression, gloomy forebodings, fast be- 
coming unfitted for active business life, fail to 
attribute their deplorable state to the proper 
cause. They know they 


HAVE VARICOCELE 


as they have suffered much discomfort on account 
of it, particularly while standing. But the evil ef- 
fects due to Varicocele are so gradual that they 
neglect it until the entire system is undermined 
and they are forced to realize that something 
must be done to prevent them from breaking down 
completely. To such sufferer I say, don't fall into 
the hands of Quacks—don’t submit to the knife— 
don’t pay enormous sums to so-called specialists— 


Guré YOourseli at Home 


I have successfully treated and cured thousands of cases 
with a patent mechanical device which is absolutely 
guaranteed to cure any case of 
Varicocele painlessly, rap- 
idly and permanently with- 
out inconvenience or loss of 
time from business, Send 
only $2.00 to Mark M. Kerr, 
M. D., 706 Park Building, 
Cincinnati, and receive the 
full guaranteed treatment with 
simple instructions by return 
mail. 

A treatise on the cause, 
efiect and curse of 
Varicocele sent 
sealed FREE OF 
CHARGE, 


Please mention Popular Mechanics when writing advertisers. 


a 
ele 
ey ate the recognized standard for accuracy, work- 
M manship, design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools. You get a better quality of bread and a good deal 


more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plant_in the world where nothing but fine mechanical tools are 
made. All these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There isa good deal of valuable information 
in its 176 pages which it will pay anyone who uses tools 


to have. 
THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. S. A. 


An Investment Opportunity 


WE OFFER THE BEST, STRONGEST AND SAFEST INVEST- 
MENT PROPOSITION EVER OFFERED TO THE PUBLIG 


We are in the most profitable business known, the raising of rubber 
and other tropical products and cattle in Mexico, and in a business that 
will earn and pay to investors in this company larger dividends than would 
be possible in any other business. 

We own five thousand acres of the most fertile land in Mexico, with 
two miles frontage on the Trinidad River, navigable at all seasons, and 
with immediate railroad connections; gives us the best transportation 
facilities to the great home market as well as the markets of the world. 

Our land is especially adapted for the raising of all tropical products 
and cattle. Live stock feed and fatten the entire year. Two crops of corn 
and beans annually. Cheap labor and a great home market at high prices 
for our entire production. 

We offer a limited amount of stock upon an easy payment plan, which 
makes an opportunity for you to make an investment that will be safe and 
at the same time earn annually large dividends for yourself and family for 


life. 
Write Today for our Booklet, “MARVELOUS MEXICO” and tearn more about this Proposition 


The Mexican Cattle & Plantation Co., Monadnock Bldg. 


Please mention Popular Mechanics when writing advertisers. 
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Popular Mechanics Book Department 


We can furnish any book published. Books in the fcllowing list sent 
prepaid on receipt of price, or for the number of New Yearly. 
Subscribers stated. The Sender of the club may 
include his own subscription in clubs 
of three or more. 


ARCHITECTURE BUILDING, PAINTING, ETC. 

Steel Square, Treatise of the Practical Uses of, by 
Fred T. Hodgson, Architect. New and up-to-date. 
Published May ist, 1903. Do not mistake this edi- 
tion for the one published over twenty years ago. 
This is the latest practical work on the Steel Square 
and its uses published. It is thorough, accurate, clear 
and easily understood. Confounding terms and phrases 
have been religiously avoided where possible, and 
everything in the book has been made so plain that 
a boy twelve years of age, possessing ordinary intelli- 
gence, can understand it from beginning to end. 
Cloth, 2 volumes, 560 pages, 500 illustrations, price 
$2.00. Given for 3 subscriptions. 

Hodgson’s Modern Estimator and Contractor's Guide, 
for pricing al! builders’ work, with many tables, rules 
and useful memoranda, by Fred T. Hodgson. This 
work contains a concise explanation of the various 
methods of estimating builders’ work by the square, 
by the cubic foot, by rough quantities, by accurate 
quantities and other methods. The mason, the plas- 
terer, the bricklayer, the carpenter, the excavator, 
the plumber and, in fact, the representative of every 
trade that has anything to do with building will find 
rules and methods given in this volume for estimat- 
ing the cost of work he is tendering for. Cloth bind- 
ing, 300 pages, 200 illustrations, price $1.50. Given 
for 3 subscriptions. 

Modern Carpentry and Joinery, a practical man- 
ual for carpenters and woodworkers’ generally, 
by Fred T. Hodgson, Architect. A new, complete 
guide, containing hundreds of quick methods for per- 
forming work in carpentry, joining and general wood- 
work. Like all of Mr. Hodgson’s works, it is writ- 
ten in a simple, every-day style, and does not bewilder 
the working-man with long mathematical formulas or 
abstract theories. The illustrations, of which there 
are many, are explanatory, so that any one who can 
read plain English will be able to understand them 
easily and to follow the work in hand without diffi- 
culty. Cloth binding, 256 pages, 230 illustrations, price 
$1.00. Given for 2 subscriptions. 

Hodgson’s New Hardwood Finishing, by Fred T. 
Hodgson. A _ practical treatise on wood finishing in 
all its branches, including tools and materials em- 
ployed, preparation of surfaces, stains and staining, 
fillers and filling, shellacking, varnishes and varnish- 
ing, rubbing, polishing, French polishing, wax polish- 
ing, oil polishing, etc., etc. Also a full description of 
the woods employed in wood finishing, their treat- 
ment, and the finishing of floors. Cloth, 320 pages, 100 
illustrations, price $1.00. Given for 2 subscriptions. 

Radford’s American Ideal Homes, containing 100 
house plans, 200 illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions. 

American Ideal Homes, edited by Radford, illus- 
trating 100 buildings with plans and _ perspective 
views, size 8 by 11, 108 pages, price $1.00. Given for 
2 subscriptions. 

Burnham’s Practical House Builder, with plans and 
specifications, by H. E. Burnham, 100 illustrations, 
paper cover, price 25 cents; cloth cover, price 50 
cents. Given for 1 subscription. 

Estimating Frame and Brick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
illustrations, price $1.00. Given for 2 subscriptions. 

Barn Plans and Out Buildings, for the construction 
of barns, etc., 256 illustrations, cloth, price $1.00. 
Given for 2 subscriptions. 

Common Sense Stair or ta and Handrailing, by 
Fred T. Hodgson, M. O. A. A. Handrailing—Showing 
three of the smallest FE known in the art, with 
complete instructions for laying out and working 
handrails suitable for any kind of stairs. Stair 


Building—Section four of the work, which covers up- 
wards of 80 pages, is devoted to newel or platform 
stairs chiefly, and gives instructions for their build- 
ing, planning and decoration. 
illustrations, price $1.00. 


Cloth, 256 pages, 230 
Given for 2 subscriptions. 


Builders’ Architectural Drawing Self-Taught, by 
Fred T. Hodgson. This work is especially designed 
for carpenters and architects and other wood work- 
ers who desire to learn drawing at home, and who 
have not the means, time or opportunity for taking 
a regular course in school or college, or availing 
themselves of the offers made by one or other of the 
“Correspondence Schools.” This valuable work con- 
tains over 300 pages printed from new large type on 
a superior quality of cream wove paper. Over 300 
fine line engravings made especially for the work, 
each drawn to scale, 18 large double folding plates 
with full explanation for each. Also contains per- 
spective views and floor plans of 50 low and medium 
priced houses. Cloth, price $2.00. Given for 3 sub- 
scriptions. 

Hodgson’s Low Cost American Homes, arranged 
and edited by Fred T. Hodgson, M. O. A. A. This 
book contains perspective views and floor plans of 
one hundred houses, churches, schoolhouses and 
barns, and is, without a doubt, the most practical work 
ever issued. The plans shown have been built from, 
and many of them duplicated many times over All 
are practical, the creation of the well-known author, 
including many other architects throughout the United 
States and Canada. Cloth, 220 pages, 200 illustra- 
tions, price $1.00. Given for 2 subscriptions, 


PAINTS AND PAINTING. 


The Painters’ Encyclopedia, containing definitions 
of all important words in the art of plain and artis- 
tic painting, with details of practice in coach, car- 
riage, railway car, house, sign and ornamental paint- 
ing, including graining, marbling, staining, varnish- 
ing, polishing, lettering, stenciling, gilding, bronzing, 
and valuable hints and helps in scene painting, por- 
celain painting, plain painting, distemper painting, 
and all work in which a brush, pencil or palette is 
used, by Franklin B. Gardner. Cloth, 426 pages, fully 
illustrated, price $1.50. Given for 2 subscriptions. 

Practical Carriage and Wagon Painting, a treatise 
on the painting of carriages, wagons and sleighs, em- 
bracing full and explicit directions for executing all 
kinds of work, including painting factory work, let- 
tering, scrolling, ornamenting, varnishing, ete., by M. 
Cc. Hillick. Cloth, 160 pages, fully illustrated, price 
$1.00. Given for 2 subscriptions. 

The Signist, new, original, up-to-date. These de- 
signs have been prepared especially for this book by 
a master in each special line, all of which are replete 
with helpful suggestions of new and practical ideas, 
which the skilled mechanic or the beginner may 
amplify to almost an unlimited extent. In the prep- 
aration of this book no expense has been spared to 
produce a standard text-book of original art gems 
which shall adequately supply a long-felt want. Paper 
cover, price $1.50. Given for 3 subscriptions. 


ENGINEERING, 


The 20th Century Hand Book for Steam Engineers 
and Electricians, with. questions and answers, by C. E. 
Swingle, M. E. This is the very latest and best book 
on engineering and electricity for the beginner, prac- 
tical engineer or electrician published. It is written 
in a purely self-educational style, so that any one 
with but a limited education can understand it. Illus- 
trated with hundreds of fine engravings, showing 
every working part of an engine or boiler, dynamo, 
etc., 690 pages, size 5x7, durably bound in full leather, 
pocket book style, red edges, price $2.50 Given for 
4 subscriptions. 


Farm Engines and How to Run Them—The Young 
Engineer's Guide, by James H. Stephenson and other 
expert engineers, fully illustrated with about seventy- 
five beautiful woodcuts, a complete instructor for the 
operator or amateur. This book was the only one out 
of several that was accepted by 17 state agricultural 
colleges as a text-book for use of students in farm 
machinery. 12mo, cloth, 224 pages, price $1.00. Given 
for 2 subscriptions. 


Modern Air Brake Practice, Its Use and Abuse, by 
Frank H. Dukesmith. The new air-brake book. In- 
valuable to trainmen, engineers, firemen, conductors, 
electric motormen and mechanics. The latest and best 
1904 edition. With questions and answers for loco- 
motive engineers and electric motormen. While 
there have been many air-brake books written, we 
feel safe in saying that never before has the subject 
been treated in the same lucid, understandable man- 
ner in which our author has treated it in this new 
book. The book is fully indexed and cross-indexed, so 
that any subject can be turned to immediately, as de- 
sired. If you are already posted, you can become bet- 
ter posted. If you really want to know all that is 
worth knowing about air-brake practice send for this 
book. 12mo, cloth, 303 pages, hundreds of illustra- 
tions, price $1.50. Given for 3 subscriptions, 

The Locomotive Up-to-Date. The greatest accumu- 
lation of new and practical matter ever published 
treating upon the construction and management of 
modern locomotives, both simple and compound, by 
Chas. McShane. Cloth, 736 pages, 380 illustrations, 
price $2.50. Given for 6 subscriptions. 

The Practical Gas Engineer, by E. W. Longanecker, 
M. D. A manual of practical gas and gasoline engine 
knowledge, covering errors to be avoided in the con- 
struction of, and how to correct, operate and care for 
gas and gasoline engines. Every user of a gas engine 
needs this book. Simple, instructive and right up- 
to-date. Full of general information about the new 
and popular motive power, its economy and ease of 
management. 16mo, cloth, 150 pages, fully illus- 
trated, price $1.00. Given for 2 subscriptions. 


ELECTRICITY. 


Modern Wiring Diagrams and Descriptions—New 
1904 Edition, a handbook of practical diagrams and 
information for electrical workers, by Henry C. 
Horstmann and Victor H. Tousley, expert electricians. 
This grand little volume not only tells you how to do 
it, but it shows you. It shows you how to wire for 
call and alarm bells, for burglar and fire alarm; how 
to run bells from dynamo current; how to install and 
manage batteries; how to test batteries; how to test 
circuits; how to wire for annunciators, for telegraph 
and gas lighting; it tells how to locate “trouble” and 
“ring out’ circuits; it tells about meters and trans- 
formers; it contains 30 diagrams of electric lighting 
circuits alone; it explains dynamos and motors, alter- 
nating and direct current; it gives ten diagrams of 
ground detectors alone; it gives “compensator” dnd 
storage battery installation; it gives simple and ex- 
Plicit explanation of the ‘“‘Wheatstone” Bridge and its 
uses, as well as voltmeter and other testing; it gives 
a new and simple wiring table covering all voltages 
and all losses or distances. 16mo, 160 pages, 200 illus- 
trations, full leather binding, round corners, red edges, 


size 4x6, pocket edition, price $1.50. Given for 3 sub- 
scriptions. 


Electricity Made Simple, by Clark Caryl Haskins. 
Just the book for beginners and electrical workers 
whose opportunities for gaining information on the 
branches of electricity have been limited. A book 
devoid of technicalities. Simple, plain and under- 
standable. There are many elementary books about 
electricity upon the market, but this is the first one 
presenting the matter in such shape that the layman 
may understand it and, at the same time, not writ- 
ten in a childish manner. For engineers, dynamo 
men, firemen, linemen, wiremen and learners. For 
study cr reference. Cloth, 233 pages, 108 illustra- 
tions, price $1.00. Given for 2 subscriptions. 


Dynamo Tending for Engineers, or, Electricity for 
Steam Engineers, by Henry C. Horstmann and Victor 
H. Tousiey. It is with a view to assisting engineers 
and others to obtain such knowledge as will enable 
them to intelligently manage such electrical appara- 
tus as will ordinartiy come under their control that 
this book has been written. The authors have had 
the co-operation of the best « ithorities, each in his 
chosen field, and the information given is just such 
as a steam engineer should know. 12mo, cloth, 208 
pages, 100 illustrations, price net $1.50. Given for 3 
subscriptions. 

Modern Electricity, by Henry and Hora. Not only 
the latest but one of the most elaborate and complete 
works on this subject. Includes latest achievements 
of scientific research, with explanation of modern in- 
ventions and appliances; 150 illustrations, two special 
wiring diagrams, free from technical phrases, cloth, 
price $1.00. Given for 2 subscriptions. 


Easy Electrical Experiments and How to Make 
Them, ty L. P. Dickinson. The book is an elemen- 
tary handbook of lessons, experiments and inventions. 
It is a handbook for beginners, though it includes, as 
well, examples for the advanced students. Tilus- 
trated with hundreds of fine drawings; printed on a 
superior quality of paper. 12mo, cloth, 216 pages, 120 
illustrations, price $1.00. Given for 2 subscriptions. 


POPULAR MECHANICS, - = 


Practical Compend of Electricity (Vest Pocket 
Size). Electricity in all its branches and applica- 
tions described in concise and practical manner. In- 
cludes directions for wiring and lighting of houses, 
estimates of cost, etc. 119 illustrations, vocabulary of 
common technical terms, leather, gilt lettering, price 
50 cents. Given for 1 subscription. 

The Motorman’s Guide, by J. W. Gayetty. An in- 
valuable instructor, illustrated. Full instructions about 
the care and running of cars. The latest and best 


published. Cloth, price 50 cents. Given for 1 sub- 
scription. 


Practical Telephone Handbook and Guide to Tele- 
Phonic Exchange, How to Construct and Maintain 
Telephone Lines, by T. S. Baldwin, M. A., illustrated. 
Containing chapters on The Use of the Telephone, 
Series and Bridging Phones, Line Construction, Mate- 
Trials to be Used, Locating and Correction of Faults 
in Instruments and Lines. This is the best book ever 
published on farm telephones. It is the only book 
ever issued which treats the subject exhaustively 
and comprehensively. It is of inestimable value to 
promoters of rural party lines, because it contains 
all of the arguments that are necessary to show the 
advantage of rural party lines. It also tells how 
such lines should be constructed and cared for. Cloth, 
180 pages, fully illustrated, price $1.25. Given for 
3 subscriptions. 


Telegraphy Self-Taught, a complete manual of in- 
struction, by Theodore A. Edison, M. A., instructor at 
American School of Telegraphy, illustrated. In this 
valuable vclume will be found everything that is nec- 
essary to the study of telegraphy. Though telegraphy 
is essentially a matter of practice, it has been the 
aim of the author to present to those who aspire to 
master the art of telegraphy a book treating the sub- 
ject in as concise and clear a manner as possible, 
without eliminating anything that is important, and 
without putting in things that are detrimental, and 
which would have a tendency to confuse. Cloth, 160 
pages, fully illustrated, price $1.00. Given for 2 
subscriptions. 


The Handy Vest Pocket Electrical Dictionary, by 
Wm. L. Weber, M. E. Contains upward of 4,800 words, 
terms and phrases employed in the electrical profes- 
sion, with their definitions given in the most concise, 
lucid and comprehensive manner. The book is of a 
convenient size for carrying in the vest pocket, being 
only 2% inches by 5% inches, and \% inch thick, 224 
pages, illustrated, and bound in two different styles. 
Cloth, red edges, indexed, 25 cents; full leather, gold 
edges, indexed, 50 cents. Given for 1 subscription. 

Modern Electro-Plating, by J. H. Van Horne. The 
only work on the market that gives proper atten- 
tion to the modern tools, materials and methods used 
in preparing work for plating. It takes up matters 
from the beginning and tells how to manipulate arti- 
cles from the rough casting, forging or stamping, 
clear through all the processes of polishing, plating, 
etc., down to the final coat of lacquer. 189 pages, 
with 27 illustrations, handsomely bound in cloth, with 
full and complete index, price $1.00. Given for 2 
subscriptions. 


MECHANICS. 


Modern Blacksmithing, Rational Horseshoeing and 
Wagon Making, by J. G. Holmstrom. This valuable 
work is written by a man having thirty years’ prac- 
tical experience. Elementary rules are employed, thus 
avoiding the more technical terms, rendering this trea- 
tise practical*‘and more invaluable to all who have 
use for it. Even the oldest blacksmith or wagon 
maker will find many helpful suggestions, and any 
young man can master the principles of these two 
useful arts by a careful study of this book. The rules 
and recipes will be found of great value to farmers, 
horseshoers, wagon makers, machinists, liverymen, 
well drillers, manufacturers, as well as amateurs and 
young men on the farm. Over 200 pages, fully illus- 
trated, price, cloth, $1.00. Given for 2 subscriptions. 


Hot Water Heating, Steam and Gas Fitting, Acety- 
lene Gas—How Generated and How Used, by J. J. 
Lawler and Geo. T. Hanchett. For plumbers, steam 
fitters, architects, builders, apprentices and house- 
holders; containing all modern methods and practical 
information of all the principles involved in the con- 
struction of steam, hot water, acetylene gas plants, 
and how to properly do gasfitting. Cloth, 334 pages, 
fully illustrated, price $2.00. Given for 4 subscrip- 
tions. 

American Sanitary Plumbing, by J. J. Lawler. For 
plumbers, steam fitters, architects, builders, appren- 
tices and householders. Containing practical infor- 
mation of all the principles involved in the mechanics 
and science of modern plumbing, illustrating, with 
original sketches, the fundamental principles of every- 
thing the plumber should know. Cloth, 326 pages, 
fully illustrated, price $2.00. Given for 4 subscrip- 
tions. 


- Journal Bidg., Chicago, Il. 


Men of business prefer The 


C al ito rnia 

Limite 

Santa Fe ecause the service 1s faultlessly goo 
Chicago to Los Angeles and ‘Frisco. 


every mile and every minute. 
For pamphlet of the train. a Coliicanie trip book, address Gen. Pass. Office, 


reason. 
Daily service will be resumed November 13, 


Santa Fe All the Way--that's the 
F. Ry.. Chicago 


Dear Sir:—Would you be open for an investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

It will average 75 per cent—which means 6% per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speculation, or horse-race betting, nor anything which 
requires you to buy what you do not w ant, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully realize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to say, that the men at the head of the corporation which I 
represent are men of great wealth and undisputed commercial integrity. 

There is not a single questionable feature in the entire plan. 

May I hope to hear from you by return mail? 

Very sincerely, 


L. C. WELTON, 59 Clark St., Chicago. 


— COUPON 


Dear Sir:—You may send to my address full details of the proposition you refer to. 
I will carefully consider the matter, and, if interested, will write you further. This with 
the distinct understanding that I am under no obligations. 


Postoffice 
Street and No. 
....1904. State... 


Please mention Popular Mechanics when writing advertisers. 
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FREE TRIAL 


at Your Home 


proper references, we make the following special offer: 


Order our VICTOR ROYAL TALKING MACHINE and one dozen Victor Records, (lowest 
net cash price everywhere $20). 


If after twenty-four hours trial at your home you are satisfied send us $5.00; balance of $15.00 
payable in six monthly installments, of $2.50 a month. 


Or if not satisfactory return machine at our expense and we charge you nothing. 


What we are offering is the genuine Victor Royal Talking Machine with one dozen 
Victor records, and you know that thé Victor is the best there is. 


You cannot buy this outfit anywhere spot cash for less than $20.00. Twenty dollars 


is the price everywhere. Buy direct from us and you can get it on small monthly pay- 
ments without one cent extra charge. 


REMEMBER---No C. O. D. shipments; no guarantees required from third parties ; no leases or 
chattel mortgages, nor interests on payments. You own the instrument when you accept it, and 
we will trust any responsible farmer or fruit grower to pay as he agrees. . 


Don’t be misled into buying some toy machine offered at a ridiculous price. Ge a 
genuine Victor and you have the best. There are imitation machines that have to be 
turned by hand and other cheap instruments that hardly give a sound. 


| 
HIs MASTER’S VOICE 

g To actual readers of Popular Mechanics, honest, responsible persons, who if requested can give 


When you get the Victor, you get the instrument that you can always be proud of. You can 
entertain your friends or give a concert at any time. 


Don’t you want to hear the machine talk, laugh, sing and play in your home ? 


You may select your own records from the besi solos, duets, quartette choruses, band 
and orchestral pieces, comic recitations and latest popular songs. 


Write tcday for FREE COMPLETE CATALOG and tell us what records you want. 


THE TALKING MACHINE CO. 
DEPT. S. 107 MADISON STREET, CHICAGO, ILL. 


Free to those who already own a Victor: a package of 25 of our new soft-tone needles 
absolutely free prepaid. These needles give a beautiful, superior, soff, non-scratching 
sound. Try them. Write for free sample package. 


We prepay charges on Victor and Edison records. Get our free list of 2,000 latest 
records, songs, operas, etc., etc. 


Our Victor Royal Talking Machine has an oak cabinet, spring motor and the VERY BEST RE- 
PRODUCER MADE; will play any seven or ten-inch disc record, and play it beautifully. 
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